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<•' $ = m, i?iai ? sss '> sw *§smh - m 

gffl/ ?#'>o 

Bateson, < 8M > Castle, < 8M > Correns, <802) Johannsen, (302) Shull, ( ' S02i *ff 
3 w<, (Ausgangsrasse) a '1 ==• 9 7 HII 

JfW&fflJfrM ; MM (Bastardspaltung) 

Vo 

jfa '> t- Dobell (1913), 11110 Wolf (1939), (S03> Baur (1911) a ° xl7> = 

»•»* y MSahj **=■ / 

7- w<=> u b-WA*nT*=£ s-J-Vo 

Hansen (1905), (1S0) Beijerinck (1912) (20> 3 w<, 7jsSc-=& 7 

L y yr5 XAl 7®iFl 7 iliS 

I^r^'iST V 7#^=SifXA F = b 7ft7X, 

ArCICHOVSKIJ (1908), <l) SCHIEMANN (1912), (802 > WATERMAN (1912), (352) SCHOUTEN 
(1913), c804) Blakeslee (1913, 1920), (25)C20> Roberts (1928), (SS0) Bonar (1924), (33) 
Leonian (1925, 1920), (202)(203) Christensen (1925, 1926) (72 K 78 ) tjfc- Wff 

(1927) <*«> $M 'ft#''****! SW0£&&!m0k (Mutation) =0J-t <y* 9 *,*t. 
Combination (Hybridization or segregation) SUv/kf<M-k 
J-fe-Xi/9-, jR 7 ^SsSIJI (Mutation) =a;i^;t;V3 i ; 7 fflktr 9 0 

4 *m (1927) <*<*> 72 ffl bmp~^mmw'> '>^±=-, 
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& ? m * M h^/n' mw 3 > + * 2 fg } 7t*t7v^9 0 mn± 

'xB:Se=, u ^~¥tS 7 jtyu = il: 7 3 9 7- 9#^- ^ (Anastomosis) 7 

7-x 0 if 3 5rt^ Strain ®» 7 f 
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SS-i-'M- 3 R J> §&?■>< Segregation = a^y jp-;$jtgg y yjjjg 

h |^- 1 7f 7 X t ft* M, At" M, /in**® 1-^J|^ 

Hybridization ^xa * 

® fe ' > '*° Ml At" Ms >'i®#'| 0 '$y -^jv j]lj& * Genotypic 

a’J^^ Mutant =•>? Bud Variation t-JE ,?* 3 Mfogj*, mi 

&MM? (Mutation) -U*'>**y 0 Stak.uan 3 j£= Christensen (1927) 
i3U> (.UstOago zeae (Beckm.) UngO =^^gS-Sf ; 7^ 

■=e/'^ Hybridization Segregation = a >; xi|igxzu-&rfl!^T;r%^-= }$-^ 
Mutation = a 9 ftigx * ? y o Rodenhiser (1930) -*-> ^ 

Phlyctaena linicola Spec. = = * x)/n 7 * = ® 

** ->&?>tf ? SU Mutation 1 - it y 0 Haenicke ( 1916 ) cl40 > 

~ Aspergillus niger -Wim mm?\'m^ '> * , a 9 * 2-8 

-MfeT - ? iffiS.'t '> * i IE#M S /i> =-S^i^ 7 d^fx zu 7 

MBWW-IWJ*'. Mutation = 

S*H ^ ? $S‘S‘ ^ ^ *& j ft/ii ? x 0 

1933 if Dickinson (10t) >' Helminthosporium 'Mi- Fusarium MS® = #$•*■ 

* Saltation £ / MfiHWli = - ffi% ■> 9 *&M|l Mutation = 

a y =. -t y 0 

BRIERLEV (1920, 1922) < 41 X«) 

/j^x ?Mj* , Iffl©® ^zSAS^Ht^RiiX 

* ,j - km ?&*. mmmm v Muta- 
tion = S 0 -fe it z, ;U 3 1J B Mutation J^b /gy& =3;r^o j. jpf^-fc y o gf-^ 

(1925) <44 > y HlH-b ;t®M / 4 1 - ISIx ^janiiiilis (Sector) 

2 Drosophila S %>t%i ~f$ tr jv-fair /£fe#y =t$!r ji- 

Mutation = &»? g * fflSt* a >; .*, fr^v ^ /-&/ ).fl$ 

MlSr-tr y 0 in?* 1929 ^ 

SSt^ftyKRtt^fflUxA-a 1 /a^ffi®*-**** y, 

fnJsft 5 ’§x^[S]->, 7 Continuous Variation At* Dlsoontinuous 

Variation -f jvfg- ISBJI x;t=Ii/ij o 

— r )3 Stevens (1922) (324 > #fi; 7 Helminthosporium, S'® 


14 


it 


Wk^WL'>> 7 Mutation WtM&ftft&M 

T'HiJ = -> 7, JL®» a HR =ts=l^^ MM 7 fr 7 ^ 77 * 7 ttt 

7«>, fi* Saltation 7;PfS7J-i7fpj!-fc 5 0 
ifir>7 Jollos ( 1914) tl8S) Mutation a{f-fe*> 

— JeffifS! * frtU - M '> > Dauermocl. ifikat ion 7 A 7 If 
Caldis Coons ( 1926) (83) - , -'.I|iftiS= Semi - permanent Variation 77^-7.111.7 
Leonian ( 1929) {204) '''##( 7 Fusanum M 

7ini u §ill 7 \ 7 t- Dissociation 7 

Graham (1935) a40) {Helm i nthos po ri.um gramineum Rabh.) 

smmwkm$t'>> %-muj - ifM'mms 

as ■>. sms* B 7 V* Hf 'J D 

ilia 7 in 7 Mfe® *• >McAW 7 mmm » if •> 7 ^ EPi&ZLMSISlS 7 , * 

^ h n n II/! # ^ -7 X' 0 

( 162 )(iea)( 187 )C 168 )(l 69 )( 222 )( 223 )( 22 i)( 225 )( 22 a)( 227 )( 228 ) ^ A. g jg ^ jgg g |J j g y 

-Me ^ §|J|:£I'J& 7 WMkh$i¥f$L '> ? ^ ■=&• Mutation --=■ ffi ^ r* 

ffl© 7 aa 7.»H!?|* = '>@7 7 Mutation t7yHl^i/F l- ) >£ 

SGWSS^JP® 77* = h>x i^JkjS{Jjf (Fungi Imperfecti) =■ f£ 7-Hft K «J|g 7 ;v 
7 !i fi 7 in 7 df- V = Stevens ■»«> 7*17 Saltation 7-^fi?7|i7-> 

Saltation = ft •> $ 7 /uH.gJ 7'H'^7®„ < 222 > 

£P7^&8|^8t)|g^ j./\, ^3J7Ji«iS£''BJ3:£j77i'd5:£IBWtt^MilS 

® 7 *91 f-JiimM J h ii!l7 7 ® 7 7 !/ 8 

Saltation 7At-s§ : 7 ||®®— F ft's' Stevens <32 *> T^JpciiTJ 7~ ^ -=& 1.916 -f- 
Benedict < 22 > + I ®7* Boston fern » 

Orthogenetic Saltation h v 7ffiJtj •> 7 =-J*7H^f07 7 7 0 

VMM * ? SBii 7 fig tfjb (Mu- 
tant) (Saitant) htj, 

BP7^iigllWfM7;v,fa^, =f *"jffj|a 7*f^j®g7^|gitf 7 ■=& t 7 7 

* 7 "’ ^ Mutation »&H ^^7 7 7-=e, ftgS'i] = *tl*'JfTl®Hv [If 7 at 

*7nnjj->ff7vp^ 7, m^rnm ^ i. ^ ^ggiyg h 

7^£ffc WfflW^fe 7 ^Tt|7^a^7 A-, b Hi7A*|iJ!a?ix* 7 




»m* *mmm «®a#t = u * *M«twwsfc is 

~'>r- Jollos (1914) (8o) = 3 !7 ?v4 r /l'&|!!gj§|| (Dauemiodifikatiou) 

5 ^ -< -1=- ij o 
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•'t'HIS Helminlhosporium, Brachysporium, Alternaria Fusarium B¥'§ — . 83 X A- 

4 m § ® is v a * & *• ««« ? na m? m p pib = it 
%m%'> 9 ^jr, = ~®*m y * 

?!£•>, sic / 4gi!=iiB!j-t y 0 * 

I. (Sector Type of Saltation) 

II. (Island Type of Saltation) 

III. (All Saltating Type) 

IV. tl2fS$?$;SjfJt® (Ever Saltating Type) 

I3x jv v =f 9 Adtta 4 K ^®g® j ji> 4 7 y^v a 


$z*wmi*$t0y®gMWtfMiUi cm’o 9 


y, 


Stevens < 824 > Sector 

w ? * y. 39 9 9"> T-m * ■» ; 

IWS^SIMIS (Sector Type of Saltation) >; o 


(Jiff)) + 
--M'>, M 


m 1 

* 2 
ft 3 
nr 4 

* 5 ■ 
ft G ‘ 


SJ/ f 7' 5 4 x *• y » a JS 51iC® =M-^ 

[>'1* >> (ff®) m® =#$•*- >^3& 

r* 3 ** *+ S' » J SW (§rfg) 

*gffi 
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#; 2 ^ 

fidR4-^^M^4i© !'*'>> jE#'^- -’ i'®S-h= - ? 4SS , 1^S8M® ^i6>ili= ■fiCifes-' ^Stliix ;v^b 
S i- 9. 

Caldis 36 = Coons «**> = Bfe'J'SfaM* tfSW **•* FWc&x 

White Island -)-*%ffi7Mm*'h ¥ S 
w&a '> 9 s s -jt7x, \>p * ?*? **?&.■?■> 

(island T ype 0 i saltation) 

v. 


ft 1 ft rmi 

is 2 ft ^i^fawpurg =t!r^n 

ft 3 ft *rar »*w& ? ir * *< 4 asjR» «***• *mi 

ft 4ft n^sm 

ft 5 ft 

m 3 $ ^ mm & m n m 

mmm'yr, cau 

Saltating Type) i~;i ?|5ftjfl-te 9 0 

ft n m 

ft i ft 

#5 4* ® ip g? IS # * a 

tsi**?«Rai-^, «ssair->?»», -)m-»*e-*''tt»*jwum*r 

9 0 

Horne 36= das Gupta (17S) ^®3 9 #81* S' Diaporthe l®/ lgri? ' 

— ** “ $!&$S!Sllffc ^ItSi* .M&SE 7 f£SL S'. (Ever Saltating Strain) 
1~ VfiM^ 9 0 (Ever Saltating Type) 


ft 1 ft =•&•>• A-Sii 


HSflllW. 1«J 


18 


K iX 


% in m i 

7, )imwt 




^ 1 jpt ® 7 | y y ^ ’) t> A Jji 


( 1 « 2 )C- 


liftf'M'il (Fungi Imperfecti), ft&jK (Hyphomycetes) Mfcli®# 
(Dematiaceae) =i$S§-fc AnJ^^e } — iy-r, Brachysporium Tomato ( Ell. et Barth.) 
Hiroe et Watanabe <171) i - Aif-lfc 9 5 fj‘>, 3 V Sherbakoff (80S) fi;£fe=9S 

Hfjfi-T* 3 9 3Hi'> 9 A,*e A -'>9-, = fulfill® -t '>* 9V 

k*» js^ra-^Rie *. n '>^+w-n 

9-f v F a 5 9}f£jt' t 7;^ (f- jUgi'--' ' '£ 9' filM. 4r 9 
vx’ 0 = !i i{Z'>'y s T;V-=e- 9 F -> 9 ^CMI 9 * 9 i^9i 3 

> w£±=i^ ^anafe = ana-w » mu > -sx 

^^Iii] s 3 wu-& > 9 - y 0 

Suffi 9 in 9 HffiS'ftCil-S '>, ±.IE144p. 8 J§ 14 0 / jgHbfc = 
M&'> 9 As* s yiQB 8 0 -$:&'> 9 As -ft l5{C3tA'^*9f4® 1-5 cm $g 

iE'fr/9-;vSW9 9--fc;u|9 g *®f|9|gffix 7i-9|S9 9 V „ (S' 1 HM) ffij 
* ^ 9 u 9 a 91.9 y s f /39 10 /§ s 0 
= y :r 3 5^ 9f££if;(;fgg^f.® 

*S-SjB-=l^ffi'> 9 ^ = , 3 wa y|£Ttf '> 9 ^M^i^&&^M .'>9 w K-=e, 

y 0 2vf| = fp^ = g^,/ s ?^x *3 HSSfi = * 

9-, Mfe]t!i|S9— 3^^-99-^nT'> 0 lO^|230H=fife®it9Jlxy 9 

s 2 nistt ? MgmMifmxR x&mtmx s 9 * m *&& 
(®1|R) ®'>9®||9-^9|xy 9^->9;t-=Sm»i'-|jIi. 

F *£':#• 9, 9®»&? / 5^ 

9JL9 y o F ->90^,9ii'>, 


0 


CA 3 RiS®»fl-gr 
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*Mffi Stalked Body i-MWl S%$t7JFM l*'), mktfm&S Stalked Body 
tit**'* F / — 1 * 1 © = '> tS Qt *$£ #% / 5 9 / j &}$. 9 ~J"> 

? ivs', 3 %. SJpffliffi) b 'y-rflia y i%\$s # |. hg 7 f'>, 

F X w< Stalked Body / Mfk «f» / Wii (I X fl$P! / 5 *">K X f§ •?• ^ v 

->'n ’jr y o 

^3 *:= s&ms jg e, 3 y 

K-e, y. ^K#fa^ 7 ’w§- 

til ^ i^T^TK-tv^g] / jjn >> Q 


m 


fill 


- W-fifi •> . - la x *, #fa » 

i n ;-'> * v F •=&. SKt = M ^ i£ffi 1 1 4 - 4 p / 

{&%$ F -"ft®^'' 

■ 9 s 7 i'-=& / ■#* 5 „ 

a.B^ 4 ra : a v 

®a y &$?*** 

/ = '> x , efeyfttc^ s-ft *«•§? x * 
ia’Ji?. 3 t% /»• » 3 *'-#&St 
H = g|H 5 if 3 i - 3 - y 0 

An^ WMS- 7 -= 3 A^'ffi / 

^* = 118 X 1 o : I57#|®X *3 h=3 f7 

#fc^±f-ffi 5 ' ■/*■>, ft* /iffigy'Ri * 

V /*& 

y =¥- 0 (fff i'xfti? ^ 

3 y A- n ^"i^* / it?* 

x x, JB7- = 3 y i?w ■* ^M-** — 

*-e-fA25 F -> X#'#ft7#|fi x 

Bonar (1924) (8S) fi LX>Ofc < 3 36= hfaoib < 3 s fSMJMW-M Brachysporium 
trifolii Kauffman a 1#^ Albino mutation F — 7* y „ 


■ 5 b i a 

£«■ — >K 

Ji- 8 n 14 H 

&♦ — -a — io n 8 b 

! 

A- 10 U 23 H 

FTTH m 

0 o o o o o o — 12 n 24 a 

1 2 . 3 5 " 4 7 

rn~ i"n _ XTnrri 

OOO OO OOO 0 2 B ea 

' 2 J * I* ‘ 7 * 1 

I I "TTT I I i ■ 

O O O O O O O O- 2U 13 a 

, i 1 <t IJ- k 7 i 

nTTTTrn 

OOOOOOOO 0 3 B 3 b 

J t i * r t ! I 1 


© o- 


fa s. % i% fcr 


ns»i 2 if 5 , m 5 ®%nm 


m i ii m 


} »»*>>&&*■ v F^-> =kM$-MM& = 

St^K®? 5 ^ $£a#||£x 0 -KfS 1-87-5.63 (t r »; »3£3i 

X, fffrT-ffi -» = > r- iff ~iV '> ■ jgil- 56-488/1 s.-yf-, 103-150 u ± 

r&U''B*'>> WM 3.75-9.87/1 T 5 ->, Milg-|i5j— ?- V F--&, -JfeS® 

FT9 0 = F-e, 1 = FKKiC 

>>2-88 fify t> F * 8-n ®i y •=& y#a&y y (50 M 

*•»•. -MtiuiB. mmitx, -&**&* 

= -> ?- 1-0 ® /'Il?f x;u^ 1 I&t» 2 ffl y HJi a •> -J-, :J a 7 IS 

yffi-IKv, 2|fflfia y^l^y^fty 9. Jiffs' 

y®g&a y fs a -#B /inffima y y$$gy y . fi® 11.25 - 

42.25/1 ffig? 5-63-12/1, &*r=£ajy;U» ; gg 22-5-26.2 5/t Sffi 75-0.37/1 y 


y 0 

JWMW*? > = a ^itWx a* 

' = •>?. y?xf;=smfe=gx 0 

** 2fyj»] i & FB«y*Btfclfcfe yfgiil® y/j\& y»4?x t 

=*. =B&= itH ***;*y > mm ? Wf y v v h jrtfS H®, 7X tl/t-fffi y 11® 

"P> : 3S#iy *»#? ■&*,*, v Kpff-y »; M?.y#'?y, §u&&y.»,® 

y/li^fS h fi® F OM.jU fast), 


if S ± y 


Agi^Si? — '(ft y 250CC / [_j-/l/Vyv/f i;!, - ] 50 CC ifj i yl/f^y 

y?3iA'>l£®'Wit^=iit4r y o nffS'?#M=StS' i iggg&a 
Tt y IS^.f(7[-^AftWitS*±=®W4r ■> y y y@H 7 t» 

=m->, 24 ° o >;. nff->y s B#at*i2 

SS-y ;h€® y^x®3g y A 21 -X t'SWteil yjrtK^ ^= 3 ?: /#n =H&® 7 #y y 0 
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*fs«Sf - ss * 

i% m m j & * 

A. H#8li 

1- ffin 20 ee, !g[f Bg, jgjgMt 50 cc, %&* 1-7% 

2- Iii§i&fS>l&|§3clgiilg, MMflfP 1° 00 » fffrfl 5 CO, jjggjf 0 8, i^fS?7jc S5oo, §01 1.7 % 

3- «§&SjB>+£33Sag, B$»® 200 g, BM 20 g, n®* lOOOeo, §0i 1-7 % 

4- fi^M>+®5?iigS. 100 g, f|»k 1000 cc, 1.7 % 

5- 20 eo, HiiiMs 20 co 

6- SjfciSil®;, 2C>ii 20 ce, ^jfj)7lt 20 oo 

7. && iso & m»k loooec, ^ 3.5 % 

8. =E-B3*» 20 g, Bit lit 5g, 500 co, §0i 1.7 % 

9. <<? h «ry« = 7 0.25 g, KffiSitttM 0.25 g, 

•=*■*■*> 0.1 g, SHbll 2 % jggfjS, -sr h y 5g, Mfs 12-5 g, TEjJi^K 500 ee, $01 7.1 # 
10- 7*'<74r>fcffl'&Jffi3S35ig&$, fMiift&ifflog, r*'*9 ¥> 5gy Mlfc® 0-1 fiftL 
&SS, lilclt r t- S' - *> A 2.5 g, HfJr 50 g, SfflMc 1000 00, §01 1.7 # 

b. 56 it a m m 

sepsis mmm> ~»x mi & imm 

®*m%*'>* -usii® Mi:3ij'>ii'> m, 

%m±*-r >; ^ ->?-e 

fe 2 r-iili ? ife *„ #? stm? i§.pr® J* #® >N 0 J3 # - ftlt a *IEW; ViM ~^iz 
~ 3 ~ ^ ^ ^Kil" '• ’J 

* 3 li 

3f«Wgr - &JB *> * t xx?^ 

ilfj?i£=^sasfe'>^^ I- =» « HU-]®# 
« 3 9 ?i r »t 9 0 15 cc M-JB®*#'***!/'? >' 

9 TlL = lWf ! l ^S ??##?£ A S', 7’-^7-11: 

l0 ° o s/'gs=^tttm=^-, a 

ta«t = 7SI?»5' * ^ ' •#■ 9 . ]5]-Sf =»S'^-it*&5' 5 g& 

> '>nw-fe^n 

X$t§X SHU 2s 0 0 ffj^ 


H3flll2^, ® 5 g# 1 HD 
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r 82 °° " 

**#*»'' 2s = o s?m? $&?»*> & sW&±s%Miz+ * x. « 

!^»«63]SX±t^a-h^K^^KiiI-=ft1i^ 32° o §ga$p' 28°o 

y o m u f t #f } su;,j^^ f mm^ii sw&± s mm* * ' * ■*■ 5 *> ® * 

; I^i 1- y~| 5 r '#i/= i l l r5H'>l^+ J in'^' > = 

= 24 s — 25° 0 = 

fiHikic sMMy'Mift.*'’ IT*-*?* zsl)jfiK]&JfcMX}$WU^*tk? k ''%S 1 

S(l- il-.MS = WlIi^ 28°OgB:®^ 32 s — 33° 0 J a 

F -tf3FX-J- } v /i §'a' I' y^M'pi- D 

£LKIS * •> M f % l ®K.IMi£ 1' W 2 HMSfiScfi X ? it ft x ^ = #® KHH® / Sit 
x jtfMllHFMH*-** ? * i' x ^> mgk<k'>7±+*'* ; =^7-r^^n'> 0 
rflj->7=-®®| 2lW = S|x^iSag^:jt= 32° 0 a 1 & = $$?, MM&I&'' 28° C ^ 
lo' o 3 y *'#'&'>•> 

m 4 ii ss=»xiuKixtt 


* » # a L* * ' ^ v ■ ■* ■ 4 * A-l UcH^Jg = &%$$* A-ltm » *IE 15 if 2)3 80 
=■ 2 R 18 H S 2 IQlSfip® 9 illT-t y o #® J -ii X A> a > / %‘fx S' ^ 

^ Wist - ti y =»»•?• y 0 jiffs' » it v ^^ ipl » ft® f sust® 

F / ®33 ? it® S' * ' 5 T'ffixa > X, £P*j®jf?Hr *®T* 7 2000 *g# 

3^LT;u 3 — ^"1 - t 1 5t‘ S' , ?jt®7)c.ar-^c^!MII^I2^1=3#|/|5'tX7 i Knop XtiR 

ssway. ^hajs / r!>* = 4 mm ■> 4 0 mi 23° 0 / jess =A v?t 

^x{§T-g!=^'>> Wg.WM? H^y 0 Fpj0#=^fii-fe y 0 

=44® •fc*##*' * > s T’ffl.Ifli'? ^ =» F 

' . #f 5-7KX y „ K =)£#•> ^ ^ir-TWft^- iSi 

mosms.vjL*'* m* >i# 

X *, = F?§ ^ F|ffi--¥- * / F ^ ^fgx; 

M -% 9** / ''ip5S^»® yggffis/ p »;* / =u^y- \%7Ji9 

U Q 
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fgwiwsf &= gg* 


1= 3 1J 7"S§ffMl[:=.fn} 


# It In S HL fc/ 2 W8$£$k’7M,*'- : ? 

'X =m-i« = etiffin® #m& (» n »a») 7 fs-> * r ** = mm * * 

8fe*$i#^S 7 £S =• m s &#> 7 fwj 
« = m & = n-y '> a 0 ® ^frt=# 7 ms > -jt = = mm & = a ^ it = ir# 7 #jt x ^ = 

5-.^o J:y§>|U_fc a 7]j|jjg ? S', #®c t=i 

63&P® ® T 9 ■?■ ■>'&■&}&£ Pale Vinaceous- Fawn 7itt3g?3rj?, ®f? 

/k®T-®;/Jc 7^ fl«7M-t v „ 


# 5 xi 

#a 7811*^141 =;K-5S ^ikW->7 ' 9 

#. » M"J ■*• 7 st?x, 

sfosassw a^7 x ^ --e , & + »mmm . ■#•*#> tmmmm ■> * 

' T ^fil'l#I@ft = infr'l-?-;U-fJg7'®_^'xir7ftfF3itX^=r 1* •=&'fc#3K H *7 MflfcT Jt-ffilEf-*- 
y h X 0 3 >7 71 s # » Jt ->»f 
■=&Msf 7-^v^f 1 73(S*>^A'-V7t|-fev f '>’&$&&? Mf}*** 1 1-fe 'k 
SMt^vi ; ?^3i:5 0 Mifc®-fe^ffliWI_^XX'l M 250 cc I_x;vvy7li;t] 15; 
I_77X^'I =, 5 XMWmm L* 7 *7 7*1 ^7, # 100 cc 5ii^'£il'>S.ii^'f:)v-fe y o 
27°— 30° O ^{*f;l-®gg= 65 Hf3Pg®’>. %9 '77#7 ^®R7 50- 
100 cc % 250 oe L^W-V'T**', x7x7l MiliW - JiS 7 ■plWftf 7 

S It In * (gn?i®l35p7flHa $Hlli9fl22a) 

$ i o ^i{aso^ma^'7®i8 ;-jj''m^m&.m±~mm7 

Bffc * * >'%- y * 0 ^^=tB 2 laiHltaKx^'fg: 

Slik a $JI19£ a 9 Btnsiso^m = M^S. iSCt-fc = /J'^ 7 7 ^ ■> PB®f!iI * X 
7- 7 M 7 #if' V 


m 3 m 9mm*mj*&bi8mto#bjmii 


s% 7»t= 3 y y« ;w s ^ ^»?>k 

pf = ^v[*-^|ja7||5 r ^.X^3 > T >J 0 7*J 


ngwi2ip, ffsoMsi&Q 



a •> 9 # = !■ 9 '> e ®r*g^§l* 

?-m& 

irZ'-r? $ % = * A" f '&&kTw M- j- */^7X, fnf^;* / jgjg - 3 'J 
iM'f-t&yvfat** b*e&mh'9 Mi'>, 


-km 15 -¥ 2J3 2S0LTX X 7 ¥ t'Umm'&fmKH x$m&zWikW<mfM * a G 

ii® 5- mm ’>» 3 h 28 h as i *■ % / #a%& * ^ jga / ^ -> #A , S( 

# = Pale Cinnamon Pink 9M.'>» = Jf3§-fe 

g< ? s , #: » #it > an =» / £.® ep » a * a® ? 

in/ v % lt x x 9 f 7i iammmmM » was * / * * 

^ a 9 ^SiBC A«jffii 2 ’> /$$)_[: - 

5 x 0 fic‘/7p.bt?Gitf|l/|ili ^i,'fii : J I i;.h=Bf l ;,> ** 

W £ a & } ?: it# -fc -> * ffitf iHJI = SI >/ ^ •=&. / 9 ji j j-\] v y o -j*j o j j g n •$ = 2 

28 0 ? *-# 
66- '>? / f' i I^/ffi{fc/-=&>lKiH/ y * 


I- 7 9 f. ^ * A0!jg4f 

5il SfS 4 1 = t'i 7- k 32°— 33 ° c /$i?g#; 
#^6:6**^ ^*»a> Yinaceous Buff 
Mx* -MMRJfMSMT-m /|ffl®^n_h >*+jjffe 7 j 

5> >*«& 9 m ~, « * 

&M& u y 0 

^ -!^" ;t ifjSi= 3/J30 =#fg'> 7 ^ 2 0 °o j 

w / ^ •=& 7 ^ s n as 0 = it ■> * ^ = a 6 ; mm MMizUfr 

m Smoke Gray =»&* 9„ 

f; ^ i,7Xj 9 mm* 9 h 





B 3m mMJ %/MM-R^x^i-ju 
mWS&s&T F*||/ 


m m m i 

9 LT x X 9 vl i(5°0, 20'O, 24°0, 
28 °^- 8a<,C! = 28 H TfSIfeStlP-j = ^ikW-t '> / 9 io° ^ 
(«/), 32° O, 28° C /*/£* 24° 0 /*** /«P»Sr 9 |<J4 

mm /ffi=?^,'[ic=^#^7M-t y 0 mm * m&m w&> »m 

tel ^-&Mti'fe?'iir'' V 0 3 /{Ilff — /#n//fi'ifft 9 ^ 

' ' t > Jig^i-tr Jt-gjjjij 7’fjjj /ijf s^jft S', 28° O = itffjj X X' )> ^->'.11; s flff 9 £ - 
jj.x;i.=r !'/-/, !>„ ^9^3 

“ 3 y 9 9 ,v * J M& /;S:S/- A-iift: = a 3 9 Wf =# •/ 

9 9- ;l- * / -fnj- uit7fA-« T* 9 X' 0 flj 9 jltfA 9 (93 A =-tx*7^I = f® 9 ii 
lift K o •x'iS-K.IsIh® 9 ?7?-b -»<^5 1 gg / fig -> 0 


® i m mm / tm b Mi/ta b / km 


iifSrlffilc 

•¥? m % y @ m 

i*xi fid — ItV ^ 

■**8 ft 

*l*A«J0g 

5 £ffe 
fr-l® 

1 

r^y."7 ¥y Mm #jj0K?ygj|S 

4 

s 

ESN 

i 


2 

®#StfH8S9Ufc»» 

4 

?! Sr 

4- 

3 

ft 

5 

m m 

+ 

4 

ft 

5 

r ■; *tfg= 

7- mm 

4* 

6 

V 

8 

m m 

4~ 

T*st9-¥y M 

10 

m m 

+ 

7 


5 

m m 

4- 

8 

II 

5 

WKS'bIRft 

=• -r 

+ 

9 

r*'<9¥y imm&r&vmifmm 

10 

SB 0f 

4- 

' 10 

n 

9 

m m 

4* ^ 

11 

xfSKmi&ntMm 

8 

m m 

4- 


Iff Sk MS 2 

15 4 p 2 ax 8 0 4> =ft&iffi*i / l^ b v iM^m^mm ?& y , •*>/ 32 ° o 

]4&1t = f*^^^.'S'S = 7 1 g'f-ir->y, 4 0 0.500,800,1000® 10° C 

r*j'93#r =!£•>, — 03 /-&/-'', >j 0 rr/£n 

^{g99-t^/^#9^ 1 ffi£4 1 =liS9 1 S5*^3 0.5 cm /rfi = $M£=&|t&9 


Wflll25p, ®5 ISUt) 



' 




9„ - - S'i' > A**r Glaucous, 

]&»-'> Lincoln Green 9^V ; , 

&jl 9 v K^itu mg® .?* 

'>, IS s lUfOt A*; •>'$ 7 [SIKH / ■=& ^ =it 
v o S5 9 ElSKr^® 6 HEi? L PC— /fPtlt 7’ltll ■> * A--e / =. •> r-fulU 
ffi '> t- W iib.nl j JR y ? fi y - jt,- =. f& 9 % 

> — nl) ? Its ^i;i-^S..i: = |#f!fi -> 9 As = fiij U iff?] ([!~f%i§' 


$Elt = L7XA7fy"; MiJftjj^Vor, 

Wfl» = .100 fil]^^ 9°— 1 

Sic ? IRr- 0°-6 c O = #£p»> ^ ^sf|s| !) |ff*v 




KirfSb® y> 7 

SlJJ; 2 ft = i , 82° 0 fffft /&}&f£rl. : 

) ijJOIj 3 y iR { 2 -? -y-' y 

iSfii' / ffiT" i' -It =■ Bfjffel ■> 9 A* s - > 'ii{f: 2 mi 
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1® II 7 

9 ^ y =i5?g 2.ft» T-^iii *>, -Jt 

= = 82° 0 fffg^ 5 HJ®^, ££9 

9 W '“*** * = = ffiif-fc * --e J '-mn « 15 9 t{»*®5 = »fi 7 ?k ** i; o g 
ft-ls-v 9 iv'fe-l 0 RSJlftij' X ® j!|L = jfi® 2 Ifclt » }%-b '> * 9A,=eSse± RMfij JM’>9 & 
=MM S 'i'-fciH*"©* -Mia.9^ ?. 

&.k s 'it Itluiii y jfi!S x a = % f (!i s i- 9 -+/ )vi %-fr %,*, j. if, m 4 ]t y ^ 
9 frU&Wikftffl&S rl*M= 3 9 9M & x ^ a > >s.^ y v 1 #® /iSfi 1- 
i«itfMtiA 7 X 0 B 5 ->^n.b 9 , WM'mfr 

** ?®&**"'ifrm*M 9 u m-m 

#3 9^iS = ta-t:;i-|:f3 9iSx * 

**' ' u F’*> KSfi 7 /ifn^-.'ijij# i - a 

/(l:^=S.!gx^--e y a#h 

MBIU&gft a^#fv ><g{5iJ s^yu hf/ 9 .. 


1. 4 s Jf'- fe’ 1 ''' Si^ [_x 7 ^-XjK y i> a"| #fjr® Brachysporium Tomato (Ell. et 
Barth.) Hiroe et Watanabe 

' ' fe V ’= • 

2. 4 qi = n 9 - > rm i * a ^ w$3fess#ii8!' *agx** >= •> 

X ?h K iiiK 9 -f"> y 3 « 

3. ir /stingy ?j|g a .>f8* 4 -b 

iSaS i» ®'¥ =J£ 9 M.94% 

4. iWSdfe - HM® >• f *"Sa3i s&afx :®fp jj] ? Jt$c x * « Ml# y jii] - ^ ^ /u 

5. i 5 - y # * *§g&Sf^#£®T- =«r> 9, nffim-ttii/ 

Hi * x tMT 7 M&M >< ■> ^ ;l,.)j 5 . n - *. 

6. #S/ig^S±=iki? )-'£ife=- ->?s misiVMfe i-^ ; t : -> 

_ ^H-y-^-=e. liSiMW 

7- Hi%® ^ Mrf =■ 5. 7>jgg '•'®® =f|x h /J'll J?T%'>9 ^=af x; 

8 . w# m-m&smm®.?** k 


»a»i 2 ip. m 5 1 sei 
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IM it m 

9. §fJ4]t3 ? laj'/M. (32 0*$) (16°— 20 C C) = y- j_7 y, j ? y y'~ 'j;j I j 

a a, h =¥•->'§*?# s T u K-c-'i,: > f 

ysu=t hi- is o 

10. * h * 


S2I r #> 5 #' i ft-j y attftMri 

-^i^SJBWigg; 


* 1 W *»B./ 3 g»EhSJi*y®K 

( T "'* E IJ «a^Wi»4i a, Brack ysporiwi 

* $ 5 mm ; mmtm • ■; * ri 

«/ Brachysporium ® S^tl&WSfc* r*5 t'L 

«' 3 W^ Brachysporium LT^X^Vl JBflJfr/fc&iig 

3 1 ***«#* »*'- - i^-e, #& 'Wi^jS 
***** *»«**►* ' ►»«■>. i«««?sg„ P m, 7 „ 

f* 5 »Ut 
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u^-vi mitsmm'ji i* t 

(Stoffwoclisel Pathologic) 

%r*im*f*immm*: m~m* m > $n*<m 
m(mn=$M«si-^m{t ^^ * * »; t . * a 

• ® * * 5 aawBnni 7°i nag wo ce * mmarm I * 

2s»c r n m. 170 

B, 27 0@, 5tfe = 37 0 B&=, Mi'fk^MS'y^-ft-tr 9, ffi •> r- 1 ftSkti - - r > p\\‘fo 
7 l 7 ^* 3 ! !>„ V >-■>' Ef.ck,u ixx 

Hit, Jc"J i&$[ s jkMfcp P lily' Mbit '>^.^7 Harriks c,37 > ££ 

&im;mmi7wxi'>, *m u^i u*^i mm 

PJSetl T'ffiffl ->a^W - ifJSii-t: 9 . 

MS b -=& =i;®iffl|in ^iiii !-)!;=, 

m~ 27 0 h, m«sg#iist~ 32 0 a mmmr^mmrn 

■b >J„ 


7km L'tJ'i'i nm* •> * , l ***) mm 

PI-I 4.5 a yjtrtj PH 7.4 ?>£•>, kX&M^Zfrp 7 fffrff 9?r^ V „ 

2S°C 7 i# n"?- 7V ^IfaSiifiiS 7 glSlti' » 7kJ| |_ 4 Jr y~] jggjg 7 =f- 

^ ~ U *zs~\ pm* - HiSI! » gf % ? # 

sj-jv't?, s =*fS$£ ? Jit , i- 

$A fjv ] ' 3 ^ ,; =• * 
-■& 7 Mix"„ 


& 6 H 

Mi! ^ lS®*'±ia4' = ^7", jt'-'ir# ■> “7 n 7 ;vftstOSi3 

A, £$j;fB20{il = infRf ?• 7t-j^f!i 7 X ?k *> *y % ttu* 5 ^# = x ; jt? 

x ’ =± 7 X 7V«, ffi •?• ^ a- *♦, ntfa 

^ ,J ] ' x ° ^ 
infnjT- Ti-Uft; 5 *!&.&'> $> fr-Y 5'lt-t v i -»f>:'ftlt a = h n -t >; a 



© * 1112 ^, ^ 5 ©« 1»3 


S' It H M >* 3te^i3Siii^S®'^^SiK®-T*Sc 250 cc zz jl~1 l *7 ■ 

*=*1 sbkm b '>ir, ^ % y^i mmM 

MgSO* 0.25 g*r. 

Ca(NOs)« 1.00 gr. 


KH 2 P 04 

0.25 gr 

KC1 

0.12 gr, 

FeCIs 



1.000 cc. 

Saccharose 

50 grs. 

x^ Mi 


Asparagine 

5 gr. 

KH 2 PO 4 

5 gr. 

MgSO.i 

2.5 gr. 

FeCls 


Mfnj'fc 

1,000 cc. 

Saccharose 

50 grs. 


*$?m\i* k 

#100 CC *■§■.* p a 2S°C ^5efiB? = 40;53?60 HiliMil 

'•> ? ft O' 50 7!rS 100 ce JiJ |_a:,rt, V- 'f x, ;v"] [ 77 x 3 ] =^} 

S >''gJirf{7 , #A'>, lif'Ff-SPj -MW* 

51 > T'^x -f ^g^-fe >; o 

ff .^loS jfttyjnffi L^ v 

swsft7iggix7L. =, mw^Es^?^-* ?mn* * * *■*, ms a 

^ ^&S* ^ ® '{}?3'ft'—R'>, ms? * rS* ?¥$$(i-k'>*, MMM- 

l7xA?3?z, i 

?&■****=> ^^ a |j;4| yiif|.g 

9 „ L^ Wl LT^x?^vl ill 

ffj ai^f s'K^ = la ^ a ; i / 3 i' !j^=. |_tx^ 53 £ >'~| ^nju - a. 

/fia-ifelia #8Sfc ->$015 $/ a 9 x' c BP^fifcffiafraip 

mmm j hb - ^#r m ? &*&<< •>„ 
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Rosen (1926 - 1928 > (2S7K2SS>(289) szmm smm® mm~, 
«#* ***** 

> *> 5 1 Asparagine Sf& 'rnM?m\l x * I- *- 

M n *g 3t ^, =»*?, ^ m®B 

* •=& X * A' 1 Iji'IFi^- ;nif, SyR® * 

Ernst'S ff#tS§S}Sh-=e=Wit'fWfj7'S-ty 0 *7*.=, fltff'P 

L.7xs<?4?zs~\ 

M'> 7 u 7 i ^S^Sii7'|t-> **=, 

^ y ^ ® = Mte5?IAr-, g«(«S) 0 

-3<-fc / 

I’Jc^EQi’- 3 7 Mtgf^o 


fj 42 ^ f; i 


[if ?fz 

•© a 

$3S&ti-3Msf 

fiff 

T'K 

m 

| M S 0! 

\ ?E ft 3r >k a 

ft m. g © 

24 

24 #. 

15 Jjs 


f! it ( 2 P^cm) 

3.43 I 

2.41 

12.98 

10.71 

IK it (zf&j cm) 

0 

0 

5.97 

4.77 

ft £E & 

i 

7 

0 

7 


MS 43 U fts 2 lUMtiitf « 





ts* fifr-lga a 5 «w* a » 4 
% 3 9 .28^:?^-t 9 = ®S7$ftS7ffllij£-b:>a J ij^^T-i%l3cm 

?E#J®_41it 7 ft® -fe ^^'11 cm, ©S 7 ft® -fe '>•=& /'> 3.43 cm, if^lSItJI li 7 ft 
7^2.41 cm a 7^1®® 9 0 3 ‘>7- 

» Christensen- (1925) <■•-) 

= 37Titt7vwi-^^f, #aftn « m* / a® * *r * 7 * 9 . ’f>i*s 

=02®SSr=^^. l||a]g/vw3 


§ 31 


7 6p 


b& SB i IfWsMftPliS i- Simwc sffim?®.#* 9 = 

1. » it '>> &?!&'?'#'* s - •> ?, SMW4 ^/ii®T-> 

fife. WIH^^=H'>, Sfe75MSfe=->7S IL'V 

Bjg^-^lS^a 9 77K, 

2. / s t?x, gr* ^.,-i,--fr y o 

3 . #® s it saji = ik Kfife* *> mw s mat- '■'%■•>? 

H A- S »•>? X', # 7 IfiRl a 7 7K -t 9 „ 

4. ffigf*® /ir#= Xtf *ifi8 ifH« /H= 3 •; M** s a •> ?-, ® 

= 28°C a ¥'(££{?'. 77K'> 7 

jS7Pi#^- = ft7-^ir*^ 24° C sm&77H* 9 0 PfilftUif&iiXit 

41-?^Mii-^ 32’c 3»°c 


*•<*$:*: 7 >J 0 l£®H895«B®SJ:*»i 


#lp' 24° c JbM 


2s°c a t^, mmmm~ 24 nm 82°c smm®?**; 

S- ®®7,B||^-,WfI-^?<it-^^_t= 2S°C aj^f^x A' > Ffife7 

S” 3 l-^ + -=e, ^3 vw& ffiffl^ = fife7ii.X3 Y + rm&MiTWf** 

A, 

^fifeWl&^titft-fc S' AA-«, ifj£® 7 Jjf-jSf 3 9 j|f%4 ^ A- h ^ -”> 2S°G —Ij^'T'S i 
I'l fe ^ -VI ’> , it 7 fill 7 : &JM = » T- ^lif 4( fea^ffe^c 
7- rCil^ilisMfl |_7 7‘7 7°~| l^^^aif^XA' 1- +>\ itSffllll] 7fj?i§ b^a, 

s .7j^ |_4^-vl S®Sfe=^Si|7±t7(n-fe'> a 0 
S- Wl'ifSllift aff* 77K-tr 9 , 


CS'JRR@#i«a5# 
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9. m^>, ®sm 

^5S^fpj®tt5'7K-t y„ 


MS 2 ** 



* 1 B 

*® ~ m *' 3 * s ^ ; mt - it ^ gi-t -> * , 

*• mc '*** ' *> mm > ** j = •> 

sporium ovoideum Hiroe et Watanabe •Tvv®# 7\>M4--> 9 jv^b J -)- y ffij •> 

|.,„7 H s Wg&3 v mg " 

3 » it at vss?=iit;!j-fc^^/^y 3 ^ 14 ^ 5 / 31711 , *mm? io #1 
= = V7 20»c ^Igg = if?> = , lOHlt-S 

’L LTX r * ?¥j ' 1 n 

r'l I- /£%-t 7 a- a- # fr / 1' ; {AfilK J gj g* 5 o 3>> T'felt x A. 

* ’ 7 s ' >5 a&ftr- ; ®iix * * , mm » it *- » it * *■ 

ft CiSIJS© >;„ 

i 2 i 

fj f£ -t *> An 7 #a ; iWM%k - it x MM -> * a- ft fcjjjg >> xa^ft ^ 7 #■ 

gx;!/tst - ® - = ^mmmm^imi' n * / / &, u&b 
w ^ Z'jtMafrmm® s-am ■> * 
7 ^ v i- •> 7-g*c ' An 7 #1t j t * It v IBM ? K%1 * ;i- =» i- > -t »j o 4.^ 7 M:ii;J-.#i/f 

A A>-L — ixSi '> 7 A- ft fe@3ijij 7 =■ fit t ale A An A gB&M 7 Jet •r.J J j.»'> x n |. \ x. o 

A Is — ^£^#^gg?ci(5r^^_h / ft full!! 3 !J ->^& y o 
B £ / // 

c M M£^mf!-^±wMM±y // 

D 35 .®£pSFM? hf&ffcJrfJtS-k J " 

e m / // 


«3tn 12 ip, ffi 5 ## 1 1®3 
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F M L 9 &M*'> * A 

0 ^ [tx/ 7 ^ n-Pic^f SiCh j " 

W> 1 ife/fllMl* Bgfti 4^5J!81H fifjtB J fiiist * . misMM ' 1 S-fe'-y 1 ’ 

®;-> ^^JlSi^ L T X ' > ' x ^ 'y'~l - s ’ ( ' , taft’rfi 

5'lllK-t &W. S v Uiff 't -> - 

a V r$$g* * =-fnf v-'E-M-T-T'-IFM-t-f-’ ’/ *„ ^ ~ B *|g / i ,:J 13 B 

M9wm£&-s.y. %£$:%■&> m& nt&fe /!= 

it h m / iw^ii x, #j& / ma^Hi-T- ? /im x * --- $ v 9 : . 

vtP5^A-{S^®ll (Fluctuation) 9—&H' 9 0 

$ 2 S^Hp® HSfn4^6^17H. #^I 1 9 L T*A7 -¥ vl /ill Jfj ^Pxgs^li 

26°C MWit&7! SIB^ = 

9 c fS^PJc-fi-1 7M%.'> 9 Siti Sr. 





% 

44 >g 

m-si-. 

S’.^lii 4 

9 mm 


*"* ' '■-... r& W* 

■a s 

A *z 

£x 7Ti 

B H 

c 

D % 

E % 

F * 

i.T 3 ft 

1 

0 

0 

0.60 

0.53 

0.47 

0.63 

0.77 

0.53 

0.70 

0.80 

2 

0 

0 

2.23 

2.07 

2.17 

2.23 

2.23 

2.00 

2.20 

2.27 

3 

0 

0 

3.57 

3.37 

3.50 

3.63 

3.58 

8.40 

3.47 

3.47 

4 

0 

0 

4.07 

4.73 

4.80 

5,13 

4.70 

4.83 

4.77 

4.88 

5 

0 

0 

6.47 

6.43 

6.30 

6.67 

6.33 

j 6.30 

6.00 | 

6.43 ' 


(#IB-jfc-< h y Jill 3 t§>i£ 7 ^yt/jpficm) 

-bit - ^ * in * . SHIiltiM 9 pj<:E^®ii v Mi 9- ft 9 % 

i m v * 9 . Bmmr&mmm''#* 

&&&*?* m*K 

#4**1311*81 30°C = ®^ 

mm 9 mu * 9 **&&»* / * *„ mm 500 =^ / aw Kii ? * ## 

M~9 is F' f SSI ''■'IS-* Kl'>, 

10/11 17 h, 1^01 ^ f 

FO— ’/ 0 

* 6 **H8*8l 11/390. SriJ3cl7te3jS?/ti[ilitf|®ii = mi '>, 28°C - {%?- 9 



mmmm «ga* 

Mi 45 3> -®® 1'S^fIIIS^fifc /Jtfx 
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8 /! 

'an?''''''- 


| # it 

A -K 

B 

c $ 

| 

D x 

1 E & 

| '*' 

p $ 

G ^ 

1 

S3 

a 

0.80 

0.33 

0.87 

0.67 

0.63 

0.47 

! 0.63 

! 0.63 

2 

0 

0 

2.34 

1.87 

2.33 

1.93 

; 1.83 

2.00 

1.97 ; 

1.90 

3 

a 

0 

4.20 

3.87 

4.20 

3.80 

! 3.60 

3.73 

4.07 

1 3.70 

4 

a 

n 

6.03 

5.67 

6.13 

5.37 

5.07 

5.53 

6.13 

5.47 

5 

a 

a 

7.70 

7.20 

7.S3 

6.90 

6.60 

7.00 

7.20 

6.80 


4 rjfS---M y, G|=7P Pale Smoke Gray 7, G^y ,; 

D ;‘ ep Grayish 0]ive FJ f -> 

_ l/ ’; a, c, d, p, &= g /#»s 

-T-M_k = . Relminthosporium «-#***, 

A 7 ** = •» ** * * . ^ = B a if E IGS 1. fill- * **tt y # 

® 7 S^%^tls 11 JJ 130 , 26°c =7 1 ig-f|-t 

a, b, c, e, ai= d hra -**#*® *m 

*** *M' = 4g4r^r^im^flffe7'S-t^=ii¥X D 

*8 3felKtet» USfiioffil JU18H, L-! I- ylHIL^It40®l?^EJ.>, 

mumLk = ->, 2s°c = ft* *m* -> = b m ? %> » mmm^n v * 

'4 1' **^®3 yfH?!*^ F +->'{ii]V^.|iff£i '>^u 

% 40 -3? a® F#35Hgl3tJjfcgft xi±g 


'\G 


Vrt "&L 


- — — 


===== 

I 


========^ 

===_== 

age a 


m 7ri 

If 

A XT 

il yj-.' 

B * 

c # 

D % 

E 35 

F M 

G * 

1 

0 

0 

1.07 

0.66 

0.10 

1.20 

0.90 

0.47 

0.63 

0.70 

2 

B 

0 

2.90 

2,53 

2,87 

2.87 

2.67 

1.97 

j 1.94 

2.43 

3 

a 

0 

4.80 

4.40 

4. 73 

4.67 | 

4.67 

3*33 | 

4. 08 

4.32 

4 

a 

0 

6.67 

6.30 

6.57 

6.70 j 

6.70 

4.70 | 

4.63 

4.43 


1 28°C ~ft*9»~, 

b i- '>*$zm&{u, imm:.?®.* > »« y e as/$ 

BS ft 12 ip, $ 5 ©gi 1 go 
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Et 


ir 


M*?- cjy&a e 

y, 

m± 9 * b =nm£* » w* -> ^ 

flM-, 

I. i!it#t=fe?tf *»H = W-t *>*' 

II. 0 W-lMMirXJl'* b-f-?, MitiK® 3 } ) Wik't '<&{!!? Si'>' ii®3 9 !K;jr-t'’ < 

Ilf &?¥,-> #® h ® —MM / ^ifeBa-T- 7 Mf & *•*-*/ A, C, D, F, M = G ^ 

in. « = S®'^ = ^®3 9 *6l!L7/rL'>^tSififll!L. f>ikflS-T- 

7 ;['?•;*/ '1; '5/ 7- : £- / • 'E ^ 

/ -nfvSilJ — S' i% 7 7i^ 0 

$u.3fS Brachysporium Bojtar '- 84 > jlfe = “f A'jiij 

•&»•*** ***, H^||^|i/®jiS;/ji:Bi-®-=S'^m=5i;/a^ s 7$&S' 
**W8M =■'>■?> ~4tfi sWjfr-1ft: ; rAin?ti&8jW<jW£%M¥^ r *7ffl8.'>W j eW 
M / 5 7^IW* * a ^7 

frar-fe S'* / 7-7, Hil-feif a- nfii 7 x 0 

ros'^aeim^ / s a 9 **^$3nBr«t/Wia 

•5BkB~T- 7 ® Sc S', U* =Scft = m ^ / fBkE'T- = ffffi x ;i4fi?i: -^S ■> 

^hi*t7vk= .•>•?, s i m±m*A,mi k,®^*. 


I 3 1 gHiH9ii=S«7Sg9il| 



*»ai - a y xfin-t 7 vq fits* *•, wit / urn -a9, v / ®ji 7 £ 
x *£'ir7|lWJX7i"», 7-A|igffi Sgit'® 

■g-U- / »PJ® 7- a- if, # a ififif i- / 1st* 7 n/j * = x ;v => * 3 msfer 7V ps® * 9 ]■ ,®, 

^47-^a 3 f 7lif;l-|ll^, l_TX^7^vl iflJIJ 
= 16®— 86°C »s» 7, efili*7ail'>v 24°— 86®C a 

/#£#*# a 28°C aft^fc* /®£7 7"b 9 „ 10°C =7 

iffl-tr S'*/* L^ k 9 1 M / ^r® = HW X 7 fUg x^*^^|ig — 7 # 7 
9. 


DM?®®®*## 
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Mwtim = m * 


0 47 |g 

iii m as 

s®®it 

7 , *''” 9 ->-' v/jfljTJ-ft 

I 


II 

If/ Tivpm y ■b?fc~=l? fjfti^i-H* 

I 1 

-i-ia t4 j.v. { l /£.< ctirxpc 



i ! 

s 

n j 

ft fit 

j. 


0 

0 

0 

0 

0 

0 


36°C 


0 

0 

0 

0 

3 

12 

15 


32°C j 2S 3 C j 24° C | 20® C I 16°C 


3 

I 

0 

0 

3 

12 

19 


37 

35 

0 

0 

12 

13 

97 


0 

0 

50 

5 

65 


0 

5 

2 

0 

0 

2 


OS-EUM 1' 1/ Jill 5 II / g^ygy 

M' 4 B MS 2 a II fg 

2 ® # * gj§ X ^{(Pt / fett 7 m 

=««*». »h LT,X ?fyl 

M,J = r m ;m 

&mm ?mmwm±~m* k 

7 s ' SMm * 9 * ft = a » 

I. i&M ~ iMM'tz S' ■=& ^ i ^ 

ii. 3S0it^ * «** * A *«* 

E-T- 7 J&J& 5 ^5 

in. M.y^m 

7- ? j 1 35 

®=mm»m?v 0 ip^i i*ax»mw~*sin*m?#x 

* ' ' ; ' ® ^ * $ * '''MW 7 rfi ||fj = Jg X )V ^li * / J ^ X , 

8 ‘ t ltxxx^vi 

I|f--e#^, 15° 8G°C 24° — 36®C !f$=. 

28°C Sf£l 9 „ 


Dgfn 12 $ 5 '#{(5 1 an 


is 3 * 

*t 

m i m mtnmjm m, 

■%. 4 9 »tR9, 9 '•> 9; 

P'Sti'j 1 Mi'tWlS'’' Brachysporium Tomato (Ell. et Barth.) Hiroe et TlArAXABE, 
% 2 MfvWliP' Helminthosporium Oryzae microsporum Hiroe n. sp., 
jg^ Brachysporium ovoideum Hiroe et Watanabe, ®‘ 4 ftfitfifiP' Brachy- 
sporium senegalense Spegazzini - l®§ 9$fc* 

* 9 *Ef£*s# jmk* 9 *,* > *'>?■> *se 

14 SrftT'ga fc *>«• S * 9 , 

n 2 in m m 

f l@tl ®fn 5 ^6 H. 32°, 

34°, 86°C *$ ) SiSff = ®-f- 9 A'-, V 9 Wri 1- BM* 2 > * fell® 

± = ^-Wi'4"jh3 l MtM9 Ji- Brachysporium ovoideum Hiroe 

et Watanabe ^9-^9Wm&9 ?%,9, «li/ 9 a a '? z r&Tf 

e fellS 9 '> - WS5 4 IMP -i^li A* Brachy- 
sporium senegalense Spegazzini -W&*' 9 9 S -Tj-W 

dWW\kti-UM'> 9 v F 9 3 f±att'> 9 Cl 9%ti*WU 9 

ftW'mB* * ^iW*®**®;* 9, 

is 2 in sen =• •> 9-, i nr®: it f m 

-TsfM »a 9 9^~ mm f ■> 9- ci fill® j mm* 9 0 3 ??^? 

3Lt»«-fc -> =» 1 F^-^-9 *„ 

is 3 ei se n {k»*b#s£~ lt*x? * vi * -> * 3 ^'**- 

f{ 1 IrilKIffi F *9»#A*, 32° C 8«°C 1 Kft 

s*®, w>mmmM*®mmm±.~'mst\&mmi9mm'>9\s rm 
F ±9^m*-9r 9 '> =•> S8°c 3 = 

7Hia-> * 9 0 3 '7 'fife * 

ehe® Fpa-i&R?#* v. 
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#i?v k*, m*msv y *mmmk& smm 

^ -#il - x ^#tk ?yK? it® x jv-e / i~ V 0 

w 8 ® n s m it s 

1 . 5jc^ = » t- ~m#M S a «®&. 7 ft x ;l Bmchysporium Tomato 

( Ell. et Barth. ) Hiroe et Watanabe, B. ovoideum Hiroe et Watanabe- 
B, senegalense Spegazzini iit -- Helminthosporium Oryzae microsporum Hiroe 
n. s P . >;„ 

2. ft-tiit'#® a m*k '> 9 9 M&ttfl-h a fi fi&Jlfcft#|]ltj$ 7 -"iLJUT] = 

mLt'T'&m b+v, ^-^aeassB > *• 


V 'f' 


** /»**m*» MmwgymMm = ix„ 


3. 3fC3f£ a^xgijy 7 *#* 7 73t®&?$®a > *S 

7 tt ff 7 yjc 7 S'® X 0 


|4t 


rttr 


mi® « a ^ ^ m 

fflS''4M9 Brachysporium M = ’MS* ='>9, &WtMk* sHt 

Hn^ll 5 9 J=J .ft- = 55“ 7- g jfL-t 7P, f ; fiffJ-Jt 7 loilift •! ft's, ft # = 

->S - D3 a 7 ft X A- 4 lli® rflfs 1, f J 2, 0 8 M a 0 4 = , {%/ 

i ffi~K=%r+A, i ffffi ^4= a ;v => h 711JI* = * •>*• 7 ± y o 
M-T- 3 >; fflg-tr y „ 

m 2 ® g n 

8£l l£0 SEU 5 ^10 /§ 29 H , #H 7 a > 24°C a 
f5<-7 7 ;L a ft S 4 7mJhg£j|j y } \, Bmchysporium Capsid Hiroe et Watanabe / !*{:$£: 
^ ^ IE# 7 gft h ISM-b 7 nr s n&ngtfc = a 9 gig - b y 0 ay 

xl2 JI 4 H a M y , ffiMRWfihmXm 0& 5 4 a#®if|^4r -> = , ft 1 = ftfflf 

a fMif ■> ?S filSfll: 9 gft-fc '> 9 flfi 7 1 J» -> 7" El CTMM 7 $ 7 gft -t ■> 7 , s 


©si 12 #5 5@SilS8J 
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ss 


a 


ItflMiSl?! - ^ fife® =Jt'>^88'J'JL’? : i£/S' ^altlH *■ 9 - v 

G if. 1JI21B, 2 J1240 fe S ' 9 t'l 

U7&T-, ^ -> -00 fe '>* 

® 2 0 IE 18 fipfn 5 -tf 12H 4 B, &'$? L^°7" h vl *n FiJ *WU-. » ^0# 
3|'>, 24°C Brachysporium Capsid 

Hiroe et Watanabe = ®fia4fU'. = : $l 

~ff-b'>?9 V, a '7 7-12JH27 13 ^ 3 ^ = 28°C — ^19 

i> a - ^Sffi feUS 7 S£W -t ->• a , #® = ffiS? - t ■> --& a n in * MM •& '> * 9 a *, = a 
JSftlfiiS A '> 9 -§£M a '> 9, nJ!*7-A Helminthosporium J 

JE‘®m?g.'>> fife® fe^nfi* ®SiJ©MffihE#-fc7A > 9yfM^ v, M 

9 MM Mfi®fLh = 28I* 9 = a v ffil* a 

-HI* MS-t-r Afr* 9 xv a 7 ^nsfu g ^ i H 21 b L-<7‘ > v~j MU 

5 28°C = ffi7 9 9 

jS=-Pif|7if®'>7 i IKS'5'SI?S-t'> =. !' * Helminthosporium 

s~$$ix-b * sfrM&T -? k ^ m$* die 

f; W4fif7M* n 3 7fl= 2 H 24 B ra -w ~ ffi® ? S' . 

SS»-t ■> =^n-» ^*1? / #*yfrT* * ® M - !Mf '> . MM 9 fr&MT- 9 mu * A « 

:*> k (fs 14 1® 

Wiltshire (scn) ^ Alternaria ®fg /|'1i#'4fg--SJ-7 1 lSIl-t ->HI|fSiS 
'>$£ Stemphyrium Si® 7 ItSi-fc p '>if, ^ S Brachysporium |‘3 !l Hel- 

minthosporium ft sMiM-M fefic=ll$f iTJi'%£0L 


3 Sp I 4 i g i 





1- 4 3® = Brachysporium Capsici Hiroe et Watanabe 

* M9- - im * u „ 

2. *« = Mik •> 9 asjmmhik a isaimvh = a^s jut ? -r -> 9 in: a * * » 

* ^PJJ** *®X 0 

3- 5js® = ¥Ak--> 9 9 = •> 7, 

9 7 it#X. A -&, 7 3r V >' a fife® a '>, M = ffi 7 ^ 



mrmn r «* *• = § * ak®«W: 






^/!i^§'^sl4S'’ N SM®®^7K 77- S' 7-HiSx #■#, fug 

^=ic^in^#[i7?KX 0 

( 1 ) sin j mmm * ^s-m = ^ 7 # ->, 

( 2 ) ;» = 

c 3 ) gnai^-^ii 

fu[%& Zffl - ®® - fSgf* A-^r-fUi 
hi">, 

C 4 ) Alffj - mu = »1 7 £*r S'# 

•W-t/in 7 - 3 ) |gs 

'J USE S' 7 ]' Jfc!j& x jv - j&\ 

i) 


±5X^311^1=^^ M|7-^W7«x 0 
= S' 7-1^ 7 =, j£^X-£3B 

/ *& 7'^AA = iR ; f#& 7;t0fflS'®i«f = I0&57> A- = 


^a$Wlt14S=^7$S' ^11 >; 


03*1 12 ip, ® 5 #gs 1 » 


M 



iz 


Wl 





mis ISHSI 


1' s Ifi 3 tfeffeW 9 ‘0EJI3 ■& 9 . 

ms© gyw;«9=R7jtRe 

2 @J^I 5 r iISiiiS / 9 R'WSa 9'$tW$fA 1* ~i">> 2 %mWM firjSIf 
■S±=, 28 °c K#*i II& 

lit » E-T- 9 mm *&* b « *1111108 9 ^W-fe •> A • rr^SS^ic+Hl =s?±7 
.Kffi* **#*?& jii«9 3 

= FX, 28°C 3 »« m 

/ = *> 

# I- ffi-fe-if A- nT A 9 X' 0 

( 1 ) &&£ I- '> H ffflJJLh ?at S' 9 9 X »& 

( 2 ) 2 9 ffiffi 

(3) 28°C ;l-=r l- c 


ms© ammymaff^R^^m 


fttriS S' 9 frlSXfc - fi 7-, Sfe 9 Ml S' 9 *"#2$t3i 9 gfeft = ISf# 

"^9 f S'*. — Stlf 9.^^a 9 > 9 " 5 ^ 9 9Hfi$jjKff4v 

9« 9 (#*«£*> N 23 fliM‘3 9 »«9 ise*) £ 95*fm»^ittmJh»^S' a 
*mtt9|f-> * 9 ft#* >1, 3T^n WJ, 





■HpPMMMPr ran mm 



ns® i2 3s $ 5 is® i m 




# 2 $ #ffi 


1 **iws /f/e»» h ** 

* ' * ^ *^**«sss# ^ y<j 
a^mmmm'^mmmmmm ? m* » = « 

* .>mm h mk ->#-< -> 0 

2 mm mM* >j „ 





. ipl 

U ? ^WMM M M. 


Hufi =■ li't t~ ifiM ’> 9 Ji»fe 


mxru 


ffflii 1- 9.;V ]' ^ ?£ F ;Sifi-t '> i /V 3 h ■?-^--E-()O0KJ-5 r | 

^ h*A- > *''#*^^1^31^11^* / - ■>?-, { 

»m ^ i m i'*->#^'>o 


IfiMSSM h ^'tfjffl * -9 *to 9 iffSSLh = MW ■>■ 9 *w® > fl 

mt-r**, &WMMM > fW * PM* mitMSi* •>*; ^1® 9, 

= ^mmm$. ? wm* *■ * / * v . 
urns ym''®mmmm *. 


c&smmmn 



m ® m ® « »*■ ***«*»«* - m * 
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B VII 


4&: 


-IXjlgfSg 


= (Modification, Fluctuation) * 

A6« /wa t-#-, im sz ~±? x , ^ * aT ,/ 

;> 5- •> ■=& y®* 77; 

M “ N (1904) (2M) ~ Hypocrea ra/ «, ^ Stevens ^ 

= Hall (190S> csas) Ascachyta U^r-, Pringshein (1910) (sto) 

Thom (1916) csas, 38 D) ^ Penicillium, Aspergillus 
C°° NS (19I6) (S21 >N Plenodomus fuscomaculans =]£?-, Thom J; = Church 

(W18) (840> -**’ Burger (1921) <«D - ColleMdchum 

gloeosporioides »**, Leonian (1924) c*oi> ^ Sphaeropsidales 

y, Burkholder (1926) (62) Fusarium marli phaseoli Brown (1925) cmj 

Fusanum Brown Horne (1926) <*»> Fusarium /i® = 

Blochwity (1928) (.0) Aspergillus Yasubeya (1930) 

~ Fusanum Fructigenum = Snyder (1933) cauj ^ Fusarium orthoceras 
vai\ ptsi =-fsy-, = iFMfrM? W$r<-b „ 

= **• *• »imsm *>j 0 


M 1 M tiM 

JSdi-ll ]I. H.4t 1 itl'X'if fji. hWJC’3~Ji'4$3il}?fyiX'jiV^& } -j- u — 

My ' SElt-b v 1 x D 

i* iw«=, 

^®iSS = S > y^tSX7l-0#^73fC/ > 7^- ,; a 

I. 

II. «#%«£££! 

III. r£:ffiS»3_S 

iv. m. 


S3 til 12 Hi, % 5 %% 1 H) 


?-)”>t- flit * 

a^t ; - iy-r, K 

(Sector Type of Modification) i- fi? S -b ’J c 




I 2 i sisiiii 




(Island Type of Modification) h 'up-^ -t V 0 

is m m 
w i «9 = m 'r *m l 

nzm m-mwmm-i &*■ *-m 

f 3 « =»*• *»sl 

sii eg =)& y * mi. 

m 5 m m ; r * ? * * *• ? » * jwism = it *■ «• ssl 


S3® £ & & ft £ M 

omasum i »^W'> s> h **w***«a^»#;ft-a** 

■?*>*: / 1- 9 0 d^Fr /in + ffiS0a = if*. MigiSMS (All Modificating Type) I 
9o 

IS IJ « 

M i wi 

i2i jv iMWliS .-st^sa. 

» 4 ® mwmmmm 

ummm %*wmm?W8Lx*'*mmm'', *ft»**~*-E* 

I / ffi# 7 Sgffi x ;* *• / ^ 5 „ #f / in *rWMM - » * fl&llUMS! (Ever 


ci43*®j»irts-g;- 





Modificating Type) h ,'jTf, -t >j a 

5* H -0!J 
% 1 W fgrr 7 * **• 9 S'Aj# j -®®=j5.^ r ^ SL 




* 1 ff 

® I >R IMI/Ii; 

3 M®? 5 / m^— i; o 

^ 2 xi 

i$14A^^®sfe(ig=> M£<M$*WU£jk= •>?, 

iy A fyi^j Q rpf} y x o A-s^A'-t 7^Hj| i] ■? jn,ife %£mB£ ffj- 

®ltil ? A x * 7 x; 

# l * 

y Sherbakopf J3j <*«*) ^ 3 ^| &3 „ 
Fusariuni niveum E. F. Smith J fj&ji'J-fc y 

KT-JMWS*** A 
9. ay? 

5feft»f£7iftx^a, = -XIT5,* 

® 3 W MJ L7’7+X?M«J»>Al 
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£E 


MB 4 MB s 7 i§£ = jt] jj 


* 2 XI 


* a ®«- fe -> * 7 ^ *,■&$ 7 f.]ii\ = rfr-fe w^j a 3 y 7 

#t§7ii|ft^5'^|x;l.= 7 3^3 !- 7|gy#y j? 

Vo 


Q ^ 

®-J JipL 


si - 


‘E 


® 1 ® = M'rji'Wmmm 

m 1 m mum y ms. 

MB 3 MB M ir svi § & s |ig j? o 

m 2 m 

. Jf 8 m 4 ■ > * * 1 ® ym 

mm?m* ** 7 /ok 7is^^ x *, - mmmrnM** 

iPi*^fifeaiftyA.ygg^^^^ 9Xo 

*mm ym~to»mmmmiM~ * 9 m***y w , s 

~ 3 ' ^ 7" fifl] i|j"| V /?!'•=£“/ - '^7' j[-f* y © fi/t-TH -££» > -MfefcifcyVrm i cm 

•”***»'»' M&mMM ; Wfel T )V IK -f- )j |. 

<8»* 0 - 

* 1 * « at » / x a 

*^ flSf " 3 *8 7 * 7®* h x 0 * 
^ Brachysporium Yamadaeanum Matsuura 7f4 = ig x ^ ;= , >f _ ># . 

-(808) Hfftr,^/v*.- t ^&l-aSM^= Sherbakoff 

JP-fellfS^Sti^ - 3 >J iff? 7 fflU* <> ^ ; j. 9 


C Jlv5£f'<Aj |jr- $jtf •£§> 


miwm % *- = a * 
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2 ii e&ai 


^ ^ 4/ u-M ^ fld&l -> njf * x -«'${ffi§t§| |g -> fj§ ^ i; o 

^ 8 S ^BlifflSIWiSf “■*&/»“ ii.tkmm 
^ i m ftSI/It 

TlU‘® 8 5 ® = &»■ fig j? o 

I 2 I 


7 x; 3 y sfMiUMVk ?|&x a =, $ 

S4 = Mi ■> HJf * ^ ;v{£ fgf® H -r^?Wr>%? K 


iJ&W—tefni'Vj'ii: 
l-S ft M in’ / 35 




m 2 


•> 9 svfjgfy y &££ s $, 

?sssa * y 0 3 

* 5 W S^L77^^^U9A1^ 


u ft it B -/ as a 


stf; 4 as® 3 ^ x #g. * ^ i? o 


PS In 12 $ 5 %%$, 1 §§0 



m= 3s°c iff j = ;■&* 9 * = #aK# = s asfth * ft &/j > 

-t >; 0 


H 4 ^ irf^lSHa - M z * fJMMM 




i&iMM J^fxlSi— lli ■'^I'SEIIS 


^iS^'MIS^fc /&* o.s J ; ® *p 


^®P N L-^ ' JP '> 136= ^ /** ift 7®-> ^ggfls 

-=& ^ = ->7S ^ =}5-?^^[ig^ n g 4p 9 

— .ft ® MT — 7- ->'>?§ K U5 J jig Oj -f- igrijr X ^ 7 Rj| jf; 

(Fungi Imperfect!) tfcj&ft (Hyphomycetes) MfeSim 
Altemaria Sonchi Davis -?vn.Ift;g 7tf 7 ' 0 ;£ *7ff SIIW 

M •< ? y i x ( ^lXp N iS'B#ilf^ = Sherbakoff H; (S2 > = 

!P 


lin Jtl 

■¥Mif^'> 24° C =$£'>• f p> s fW->* A Ai 
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#; 5 ^ *! 

Wi 1 w mj L7 'y^X^UvAlm 

JBM-tefrMi OHM 

^ i m m u s j m m 

tm 4 \m 3 $ = m ■> * m / l*?*x * » * ■* i m ? m * * A 

4ivii®ip^- Brachysporium senegalense Spegazzini 5'fjSffJ-t J . 


iw^fflasi^wr*^, aa/wt/ , ra#****,,^, mms 


US ft 12 ip, $ O C«#5 1 go 


* VIII It 

SK#— SiTJMJf? E 


&MSII 1 (Mutation) tf&foMit S W 3 &S 5 7 — = *> ?, i'll 7 >i - $&g!c}!Lk$Mvi 
x /-3-A,ss, yffc7 ?1 I- 3 B y- V , ffi >> ?&&&&''& 

/ w wh* ssfosa * w-sp?®® y bw® » a y. ^w-t^ATj^ 

v y \-fi\tkD-u? >; c $;a /jig b^=, 

woia-T-ip^ Ln^ h ^ vi &&, ^?Mii ® 7 E' i - , ' L' 7 ? ? -f ❖ai ®ii, an. 

* <*?> Jfjgjfcfr / ft M = Xii#jffli£!fij /MS ■ 1|, ‘ 

y* 77 -sMl (m) a 9 . AXfi^=^|||| 

#;-*? 7 X •> X, /^^'4'^H|ia^^.r|-i^.|!SJJg / - J y x - g? 

vJ. 

H'/ t". MK® = i( v *r ? '%‘si * a-. - -jt / gii x fjf -r * ? x, jjn 7 a- 

= Axa^=.Jl:g||5'3:^-->if A5 , i<-g-l:'>-& K-;C„ 

7 is / 7 -fin# h » mm '>mm * •> ©a i<; = 

jj-x, M = !) x, g#5 , ||frjj-eA#|i|gA', K40M?. 

" S'JM'fcfc ^ 7 #ffi / PI# / # 3 ? / Pfcf|-- 6 ;te jj , i(f|g 5 ; Jr ff 7 A A,‘Kj§ - ~>’ ^ 
5 ’i^T-) I'^-fenf A-<* 7 X 0 ffflj'J 2 p 

t'to * ’ «w ' / m = ft £ s? y / Mfc 

= #$■ ?• ^ - i£ •>• iJ ^ -r jv 2 S 3 7 MS iJ '> #a - *e / y- u jp0f% = % ij y ^ JkW^M t ^2 

Si / ■§■ - II 3r 7 s - 1 ®|js y J^ii 1 ■> , ® y ?(-Ji?. y f l]^ = a Afjff 7 ^ 15 ^ 7 . A > Jk - jggjr-y 7 jj^vy: 
y 7 h-lr >; o 


f 5 1 * 


U > h y >H. *W;M- 
Ii§ 


Lw i-rVllfe L 




• a 1 y m- = * 1 ^^ *,» 7 




-r^'r>v 




95 


( 363 )( 306 )(seO) rc. 

m » m*. m i> 
«•«<»*> q^-?~ Lvv ,. 

**** * 7 ^ JZl 

**** (Acme Quartz 

Lamp) (uo Volt > 6Am -> 7 »>> 

l*--vv~\ m^mm 

m * *«*-«*ji**imd - nm~> » »% z ?mm t •> k 

L^ -stirs'] y -r^, Uj 5 g h -> 7 jg|$? |_ =r ^ ;i/] 7 f|;f|j ->^7^ 2 75 ?g 3 $; 

Volt ^t'| W * Lvy h 

U&Mmtm 7 M Volt, 2 3fc*gfc h '> ¥ 5 rna, X ft£& = ^M^mMM±m v m <t>m) 

9 -1 M.-&faiti&'>¥, WjM yfiWif&T'i Tf$*v a y ius 

h - v_l *® 7 60 -> * *** - **H 8 v ioo &misc % 3V , 5 -^a^f ,. g, ^ 

H I' 'I -1 l = WfI'>, -tE^##hraiK»^^*T|fJU^ 5 r||^* t; o 


^ 1 ip WitM&MUffiW.W J &iye*ft2£$j;§§^ 

wjmt-R-fcxmw 


S 1 * fn H 

® i a a is «3 ( 20 cm y®t 

lOOfrfflmfx) 

n 1 @ * is *7 an- 7 l^° i- y 1 jul 2 t|i * = mu > s *•, =»^= 3^$ 7 
IKS^i't-fe y „ '> ■=£• y y&pj»®|* 7 #& a ®^x, 

^ 2 @fl Ti y - 7 $Cj 8 H KliffS? -> 7 7 ^ff -t -> 7 7 

Sa@=-i!t-fe y 0 ifcW* •> ^ y sM&WM&M = •> 7 -, Sfefii/l/illVifr y®ife 
7 : ii'> 7^^-t y 0 


SB fll 12 ip, $ 5 @gS 1 §« 
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E£ it 

% 48 m % i meet % i 
mmst 2 s° c, mugm, mmmmm) 


: 

2 a a 

5 s a 

s b a 

S $ 

3.4 

5.6 

«S®» >•*& fe = S' ? ffi * Kl-l & / S'l’iftll -7 ife* 

«C 

M 

m^ms 

i, 3.3 ! 

5.5 j 

flfg&fc k U fi fe ^ Sg. *1 • $tt a y $ a. 


dS4S"' 4 a, SfcSf -b 5^ 6 gppi-j cm) 


$ 49 ^ f5 1 S#® §5 2 


ammst 28° c, fli^wagys, *flMCftti#?0 



sst 

#n 

2h a 

5 

EQ 

nu 

60 a 

&mm 

® 3 St 

s 0 a 



■ 1 

2.3 

50 


8.0 

17 



1 6°G 







f 5 


2 

2.5 

4.5 

tt 

8.0 

> 14 

tf. 



1 

2.5 

4.0 

if 

7.5 

6 

ft 


20° C 

2 

2.1 

4.5 

it 

7.6 

6 

If 

m 

24° C 

: 1 

4.5 

6.0 

f/ 

8.0 

7 

ft 


( 

1 - 

2 

5.0 

6.0 

tf 

8.0 

5 

i 



1 

2.0 

3.4 


5.5 

mm* 1 .--,. 

ki‘ 1&-' 'dwm&tt*!' 


16° C 




M^iW 7 rn Ml} r S' * * 

M 


2 

2.5 

3.6 

u 

5.8 

if 

ft 



1 

1.9 

2.8 

if 

1 5.3 

1 / 

If 


20° C 








2 

1.8 

8.5 


! 4.2 

! 

tf 

If 

M 


1 

4.5 

6.0 

u 

8.0 

if 

If 

24° C 









2 

1 

4.5 

6.0 

if 

8.0 

ft 

1 

If 


9 yj*x. (cm) 


*30#® 02liJ'tIfyHi|r, = $»& .2 y 

*40#® 9 01151 28° C -7 

* '>fasiw -> 0 


1150 #® 

ftffl-ty, 28°C = : 


s ^Wk ? IMi '>, wj IMiM v ■> 7#® « 

Jfcfcw# = Sl^if^ ; Sill 7 »^-fe y 0 







'M'2Ctnrs.j 





* 6111 * 18 ! * 5 tHKII ' W®L 2s°c * 9 > ■=&, 82°c 

5.„ 


*53 3 ? *i sms * 6 ®mm< 


a k 


la n 

2a a 

3 a Fi ! 

4a a 

50 11 

sa a 

7 a n 

; ft fe.fi 


II # 

0.7 

1.9 

2.8 j 

3.8 

; 4.7 j 

5.4 

6.7 

1 2.4 

28° C 











$c m 

0.4 

1 

1.8 

2.7 

3.5 

| 4.5 

5,0 

6.1 

2.4 


m ^ 

0.8 

2.1 

S.i 

, 4.3 

5.7 ! 

6.4 j 

8.0 

| 13.2 

32° G 











a # i 

0.6 

1.8 

2.8 | 

! | 

3.9 

5.2 

5.8 j 

6.9 

| 8.6 


(#E 5 %$& / -2pii] cm) 


*7®*®l i iifg^SSt^ -«vJ§'^A||f 

■ifil = ^ -^-a- 51M ? 7?) n ->/ >; + 3 


* 54 m m i SK.li * 7 mmfa% 

( fit- ft ® ^St 3i) 


fi fig 


■ 

laa 

2a a 

30 17 

4a a 

5 a a 

i 60 a 

7 B II 


fill $ 

0.9 

2.2 

3.0 

4.0 i 

5.1 | 

6.0 1 

7.3 >£'* ]$' Ml ft* 

28° C 

M M 

0.6 

2.0 

2.9 

j 3.8 | 

4.9 

I 

5.0 j 

6.9 n 

32° C 

si m 

0.8 

2.2 

3.4 

4.5 

5.9 

6.7 

s-o mfeiWM 

t!c M 

0.6 

2.2 

3.3 

4.3 

5.7 

6.9 

= ft MffJSS 

8.0 ‘/Hi?: 

: 


(#E5®m^¥^3 cm) 

*n«*» as «***#*;*» 


SCis^TvS ^c'KII 3 -^ .9 Corning #j£3g-./, — -jg ^ffifcS / £ t'M 

%F&Si&M 7 fix *,$§%$% /p v h-t y 0 # 

* IIlbSWSOT » ^ * F »3®5£->®*- 9« (*i6f®gE#M) 
1 fflKII F f3®3- 9 , 

* 1 * 18! ^llil*Rb,'>7 i ^3265;jM3977A° ffflg-ts-A^ Violet Ultra 
T'ffiJfJ-ir y„ 

®2SI F ^ifc® 3800 ns 5900 A" ?ffii§4r •> A ,v Heat Resi- 




sting Clear Chemical Glass J\ 

* 3 * 8S ***»*« I' '>^fi38003M6900A* Signal Blue 

5Gs!i/!R' 5. 

i4# ® ^»«7t-«h->^&a35C0;!,$4720A o Violet 

BJ-irlU 

ms sm mmxxm b 3 ioo^m 427 ia» Re a p mpk 

Ultra t-H/JR y „ 

* 6 * ** ******> S' ^ZlfcR 3100 jm 4859 A” 7 JUS* -> a ;v Blue Purple 

?{ Iffl-ti), 

1 6 fflM&Mm®* 7 ?K-fc KRfnR 

mm i b m-tarnm? p . 

Lwl-^Vl m/&® (7cm 

2S°C •-- -7- 5 13 IllPifi? 

0 55 * S3 Iffif li? S 1 
($8?*S&3S 


?mI ]£ 


j iaa 

2a a 

3a B 

i 

| 4Hg 

5B 0 

6a a 

7 0 0 

ifef'ff 

smm 

M 

28° C 

in m 

0.8 

1.3 

1.9 

3.2 

5.3 

4.3 

6.5 

10.2 


t& M 

0.7 , 

1.3 

1.8 

2.9 

3.7 

5.6 i 

i 

6.0 

11.0 

■■ 

32° C 

|i»i j 

0.9 | 

1.5 

2.2 

! 3.8 

4.9 

6.3 

7.8 

30.0 

— 

‘4? j 

* 

0.8 | 

1.5 

2.2 j 

3.9 

5.1 

6.3 ] 

7.8 

30.0 


cm) 


M i HSU JEM, 32°c 

S*3SUfI* fifjSlt 1 = J. •> S' 

5'H= *„ -i- 7g^ if . >o 


os ft 12 4p, ®5filSB 


100. 


it M 


% 56 m. 0 s ISSiJ 0 2 


m m 


is El 

2s a 

3sa 

oBB 

■ 6 Li 0 j 

7 a n 

i’i feiwiiSM 

28° € 

' 

1.1 

2.2 

2.5 

3.9 

4.5 

5.0 

0 


Ik Si 

1.0 

1.7 ' 

23 

4.7 

; 5.9 

6.6 ' 

0 

i 

32° C 

« * 

3.3 

2.3 

3.0 

i 

5.8 

7.0 ; 

7.7 

19.2 


Ik Si 

1 .3 | 

2.2 
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Mi oo ^ s i mm cms i mmmrn L^yi- ** >^i 
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(ai'amsy 10 f) 27 Hawa ii n 4 a 
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#mm &MSi mm / m *n#mm (20 cm y mm 3 j »d 
*&&* waifottf >* ^ 30 ^*= 50 ^na 

MU*' '»&+'&* 'WlH 7#* 7U) !!„ $v 
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f? <12 s $2 as®? wwimm'MM 


(i«ift3^n;ma$raipiiHi9H, K^yari®^, mmm ss e c) 


mmut" 

sag 

m m- m m / # 11 

15 # 

6.1 


30 » 

5.7 

— 

50 }> 

5.7 

~ 

m ^ 

5.9 

- 


» 3 » $i*im&=flMK 

mi: a 9 AiR^S^l^S - /SlfM=aBS^ 

mm ** stall# siwrg**.. lv 

v ! ' ’’ r ^ l^'Si #-SJ>, ft 'MSffi* M ■» Wl 

St ^ i3lf7|5ll.lt >, J.70£SL^H®jg S3£lS73!|^-b> -A 0 
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- m * 103 

fiftKilMl® 7 Pffi'jf-i: •> A n 

iX_h 7 in* MM - WA-M -i£l ft i £i*. Hif 7 gi & ? $$5 

mwmmmmmm%±m* 7 1 - 

****"** 9X. Mizuno (1929) (a*0) ->^$1 = 3 y Bacteriophage 

-tr 5 A- -» 9 # Sa Xifflal Bacteriophage 

7 ®H- 3 5 * Ha * •> 7 7/u n ?»g7^-i|7 y 0 <»«»• &=wi,i£.ijt-> y 

I- tX, ^ 7®® 

3 !) , §^7(JJgH 7{gg} K®#- 1 9 /u •» Bacteriophage i?Jc^'||ffgi 7 yfjj/jj 

T'Pl.lk-tr 9 7 l-^ef]|->#^9, 7MH 1- •>*• 7 Bac- 
teriophage V /®ft7'if-^:-t->^e 7 ' bu ? ? ?u 0 

M&m&smm «»** L¥+* ¥ * -i / iw* = & a 7 

7 .-^^-T 7?§#9{E3IS', •&##*&!* S'*** 7 »tfA, §§® 7i#-§^ 
® 9 IT# 9 (Eig-t •> *, 51® ./ = >N|g# 7 #-t y 0 flg -> 

7 gij, = y * 0 

St^flfe'ii' = L v 7 h^v"] ^ 7ft|.j-*"^H 7g#/Dcfl = infnl9-;V)SJiP7X^'-t ■>ir9' 

fjrx* = , [_v y I-k*y] |Jit7ft|.J'-t'>^e 7 U •> *, $g 

7 =&& 7tc 

y 0 


i2i j#»/ aiatt-^a ^ m 


*%w -& ; y 

Christesen (1925, 1926) <«X**> S'K=p= 95 1 , 7^E®5ft*® (Eel- 

minthosporium sativum ) 7 -'(53'cMll^iS] ifSIS 7j®^^$ = , %•; - g({-; x ^ !- 7 
$r£-ty„ £§*» Leonian (1927) (20S > ^N#i£7 Fusarium I?|| jfc, a 7|Hj®? 
¥0L-> 7 its® m*r%=WLp*''> ®A 9 =#gSi5'®^^ •> a 

^Ih®= S' 9 1 , B!J =*flgak 7^*l^*£;ft*** 7 Mraif-t y 0 

ffiJ '> 9- 7 {iifSEP 7 g#H 7 7 _fc# - rU 7 S' A *,%& h , f^T » di 

7 -t -> a T-^-g-, K5 7f!li] = -JhgiE = infsf 9 - ;v -t - 1| -> 7- ■>'•, = v 7 gfc -t -> 


B(i III 12 Ip, g5t?lg) 


DbinXkzmMT'mz = K 

S&7{EJB'fc 9. ■!fc"/M i WM&^ 15 cc J'gfili 8 cm b 9 “1 *tl?36 

s\mn:m* i* b y -i M?«$*^F8$?i£y, *m? 

&*?»% -m'U* b&=, 


% 2 m M®2S/H^=fi:E-' ia^ 



IBS 


L* » / * 9 "J bl /J!j - > L's' b y - 1 12111*2*'$ h >>?$■ =[&]-^[S] = f 3 -®s 

?« ?SB«l0lWfl' x, B$ > ffiS y K- n x^b-t •> 7 W$ * Xte * ?inf^ 

EI8&S *f al K 7gg*:fr» 8£ # tv ^ ^fi® = a >; 8xfe - :t#l r ;v®n^ 

7 7 A-lfrg-T !✓ K ■=&, fnj v 7 -=e 7 j- 7 X -> f-, ®gjf ; J& a- - fl£ t ISSMoft-t 

r.?-^5x„ *b jm&stn?, *«&**»*#*>'» *3 

/ ®te& » BH /. ft® b ^nswiilia b 7 nil *'>-£ 7 lies rfa 

* 'Watt^ffcStfSijg 7 5tW=i(nf'l7-;wjf^7®7 -S2fgjjjcfl#jf 7 

r-MrJc-f-llll’l’Si-t-jVJf, 7% i g>»$V?‘X, /§| 

If |l»- * •> V a. - j&$ 7 8W: fc *-k 7- y . fiff •> 7tmM 7 7 gif = * 7 - 

+fA-t; 7 in^. 


nmnsi; &m 

rnmmvm sm*mm± m^n^^mwxt smm** h = «» 

Beauverie (1899) <«> ^ Botrytis cinerea b Mi. 7ili(7b&^ 

j. 7 ^#ibiii ? ta^ ^ ^fg$? schie- 

1U ‘ VM ' '’' L^ » * t*l {Aspergillus niger ) 7 40° - 45° C SW&I-M si 

mums* mm****, 




mwmm = n * 
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#1: vmLXM; 9 X, x*0mmm ( Aspergillus 

niger altipes) M=- (.Aspergillus pro tens') 9% 9 y a Haenicke < 140 > ^ A. niger 
9 50 ’ c 7 2jSA4 , --:?$Kjft'>;5'.>i'|t=i i- = a >j, 

i; o .1ty{t Brierley (1920) <«> ^J:ta Schumann /'£&? RVl* 

>; 0 Christensen (1929) <**> 

?/:jj e 3°, o°, 15°, 20°, 

25°, 27°, 30= £» 85° G 9 8 fm = 25°G X 27°C =5°, 

M s ^%8$£MW ffljg tff&MM J US - ISA 2 gjff ? X -K * =& / -r a 9 |f n/3 -& 

U 0 Tu (1929) t3,42) >>n Fusarium culmorum Form 1 SM~H 

#> 27°c - n r mmmm ? in, -t <; o 

Barnes (1928) ^ 7 ) ^ Eurotium herbariorum — 2 @ / ^SIL 

' > > ?& 5 '> 9 9 9 , WMi^WW^ '> 

^9-99^1- Mm*> J3c A V. 49° - 98° Sffi* 

9 am - mm '> 9 * 2 -> r-wk - m •> 9 ■% , 

7 # * ,; • w ■> ; »=* >#& 2 iMtt ]' a® i' / ra iw # 

3 V #S® - 4ie®S '> 9 S&V> mib%'> *.&*?#& JWmtfck-r*' 7 «*.* 

•A A(T7^=|tfB^^1R3 » h '> 7 a? **5!2£$fe 

#4> 9 *&%*• ? ^ !•£»* >; , 

Horne & Gupta (1929) <«#> . a, 1 Diaportke »® 3 ijftm 

* * 25°C e-l&T-M* 5 0@ =^'V. WSffl* 12°C 12 

'>jr, 3°C 7 

ii'S-feVo Stakman, Christensen, Eide Jfe* Peturson 4$ (1923) (»m ^ Ustilago- 
zeae (Mutation) ». 20°C EUb 81°C 

■g-t >J 0 

Barnes (1930) (*) ^ Botrytis cinerea J |]g7- ? Siffi (48° - 80°C) =fl-t'>AA 
*= 3 i; > #l& 2 §® J||$ 7 glj, t> $( j; , fj‘4: (1931) <»*»> ( Helmintho - 

sporium sativum ) >'!:?£» 35°C -A'>9i&igz./i,* FUM® 2^11# 
^ 7 $fr£' -t V 0 

Barnes (1931) W — a <1 Eurotium herbariorum, Botrytis cinerea life - 

Thamnidium elegans *$m V #fr ;§£gW?&9 * If &%''%&■?■ 5 ® = ipj <y%;v ??& 
■g-fe V o 
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" > 30 

Vt " 
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3800 = * ^ ^ ; stiy® ^ ->^.a = -> ?s 
Sffi 16°C sS«-Y5^^ t fffi'>r- y /iftaag^ 32° — 36° C ./ 
ft 3 = 7 war ; sfn'> 0 

2 s°c = tt ^m*= && ^ mm ?*'>, 

IW66?I\ 30»C M=32“C^ = MmitLh-/J'Q»«7g|S^;v^, 36°C 
KB*#*, (34°c 3 !) 

ax^?§f 1J ^) 

fav / $g£g y •> ^ ^ ^ , 

28’, 80°, 82° C * 


* 2 sp wiiii ^ m%-R*:xm 


b i m mM&mmm casd sfm~R$*§m 

& 

h S' Brackysporium Tomato (Ell. efc Barth.) Hiroe et Watanabe. 
7 7 Brackysporium ovoideum Hiroe et Watanabe S 5 )£§£, Brackysporium 
senegalense Sepegazzini / 5 Brackysporium, Capsid Hiroe et Watanabe,. 

Helminthosporium Oryzae-microsporum Hiroe n. sp. Brackysporium Yamadaeanum 
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it 


Matsuura, Brachysporium trifolii Kauffman, Fusarium niveum E. F. Smith. 
Akernaria Kikuchiana Tanaka 'if S 7 10°, 15°, 20°, 24°, 28°, 32°, 34°, 

»« # C % -> A- = fiW a® - 1ft r -■&%' FlIS x /u =r 1- -> gghg 

ns. nisi * -& ? •>% ? >k 

ffl *%?■■», 80°c>M34°c »®74 ^ >n, 
HI® spHIU «, 

4-'^ * 28°c UT rM'pj- y„ 

f 3 1 # £ 

£t.hEa-> * 

i. f .* * - fflJjt ■/ gjg = >> 7 - -}■ JUj$£ ?J %7 

> A t»K / B gy=§f 

•> t 1 A WSI ' BW h Mil ^Sutfi 3 a / = if •> 7" 

J J $ 5/ o 


i4t Jfi # r& ■%■ ^ * a 


(1899 ) an Botrytis cinerea 5-^ 

*’ HR0WN (1926) lB0) Fusarium », tS^aTT^fc-fcl^f&B! »&*•* 

*** h K Christensen 

(-25 1.26) ( Helninthosporium sativum, ) 

J’Aij,a|A ! ,J.-ftxf.f = .ji. ij o Calpis & Coons (1926) <*»>/>' 4 f® 

^lain^nje, USSStga^^xiiH^aitK /s?»=gi8x * *,, ^ 

*** ^ 3 y *a* ✓»** 7is y ^rn^->m 

*«t m <**> ~mmmm (%m cws. 

^ ,4. /■&_ Horne & Gupta (1929) ms-, 
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ponhe mm* * 

Paxton (19S2) (285) ^ Helminthosporium sativum 7 Czapek p 

^s»n?H6**= b -*•**, ±3 v mm?* NaNo s mmxt'b**^ ^ 

NaN0 8 ^ f ^ y = KNO, ?M? A-=6^V^fc;> 

no. 9 0 

#*!=$:*: / =• '> yn$fc 

ff-fcVc 

Sundaraman (1933) (««> ^ Uppam <« t,fon yjtmwm ( Colleto trichum sp. ) 
^ pH 8ifc/ Lt A-fs y — 1 


1 Sp 

mmmjmm-RMxmm 


L^/Uv^-r-f He [_7 7 x =1 if £ = L^ b 5 -1 l?J]]tf 
^Wt^S", 2S°C = 40 — CO !»„ 

*^*£* ftfidwiHt # 

IsHeifaEjgjjyei/f^s, M= [txx?>p 

vi *n;ij^ic^ismt= ->x, smm* 

•>x, 1 m^-M±- 50 ®iHUi=®. 7'7 Miy?*,, 

mu* ^ a n^x, 


M 2 ® j WM-RiST.mW 

#i^Si > '>7-^ Brachysporium Tomato (Ell. et Barth.) Hiroe et Watanabe 
; 7 Brachysporium ovoideum Hiroe et Watanabe 7 5 Brachysporium 
senegalense Spegazzini 7 5 ^f£, Brachysporium Capsid Hiroe et Watanabe, 
Helminthosporium Oryzae-microsporum Hirof. n. sp., Brachysporium Yamadaeanum 
Matsuura, Brachysporium trifolii Kauffman, Fusarium niveum E. F. Smith, 

* Alternaria Kikuchiana Tanaka y*{BR If 


ng fn 12 ip, #5®fMaKJ 



sw ? m -'** r*. Bwmmmi 

» ?m h%*j&m*Mm%mm m%~, M'mmmj&fr=mx»RM= 

t’i f- * -MIH ? >k xa Mi*^-y 0 


&wm = 3 ^ m +»im = m»j * ? x # x + =? & 

/$3? -?- ^3jPB * 9 h S®, #3K£ '>€^i7X, 

Pi;t,rt (1902) t 2Tl > ■'•> Botrytis cinerea, Mucor mucedo, Aspergillus niger, Penici- 
llium gfoucum «f7mkWny-l-'> CuS0 4 , NiS0 4 , MnS0 4 , Fe 2 (S0 4 ) 3 , CoS0 4> 
pbc-xo.)*, Hg(CN)», n 2 so4 m- Hgcu 

^ > i&Sf Wt ? %i)ii 9 *t 
** *> /Wm. 

» X A- haotil^ 

Awichovskij (1908) (i) -''S£l ^ Aix X^iE# / Aspergillus niger 9 0.0001 % Sfjfc 

'8k&i}?j®jjii-t'> ravuk a 9 Isfigfi ; ffij-r- y x 

'Jo 

n 'M % 1909 3 (1 8B> *U* / M%- H ^ a-®& ? f} t ^ a- = , 

« J ^ A- j® JifI; ? 10 f S' -t / T 7$ S? ^ A~* PULST 

?a Is 

ScmrauNN (1912)<«'*> ^ Aspergillus niger 7 0.0005% Iv a Cr 2 0 7 5'®jn-fe^±f 
SA.h = ^X;l,a 3 y , Eft 7^.1 = #5-7^ 0.56% 7 ^^1151 7 7 - * 

*® ay 2.02% PMSm%' f Mmm^Wjn-b'> 7^-g-t y 0 


®wm ©HIMX. L77sX7fy] 

x'm* l^ 7* yi /wm?®*** a 

5?, Bgft»{nju- 


m 5 


1 %M j M 


CA**iG£fiS*#W& 
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Watermann (1912) (...) - Aspergillus niger y 2 % Galactose, Rhamnose, 
Glucose, 1 % MM, P-oxybenzoic acid, M- Dichloracrylic acid 
b = a 9 , Pemcilhum glaucum -ejf P-oxybenzoic acid, Salicylic acid, Trichlor- 
aciylic acid, Tetrachlorpropionamid, Pentachlorpropionamid ®.if pyrocatectmie 
acid i = 3 v V „ 

Brierley (1920) <«) Arcichovskij, Schif.mann Wat- 
erman sfflffirmz* S' 9 S' 9 „ 

Meissel (1928) < 232 ) -'■'Hldd' 7 lfll^ Chloroform = =t j. - 3 9 ^C^fgfJS. 

WS&>' 8 S 5 '$R-j? 9 0 

Coon ])£= Larmer (1930) < 83 > ->\ Cercospora beticola J KjCroOr, ZNO.), 

Hs0a choh 

Galloway (1933) < 13T > Aspergillus terreus 7 0.003 - 0.005 % / salieyl anilide 
* Sodium salt 5 r $s)jBS' 1 = 3 9g^fiMWS:|| ''Sil 

#•9* A -x 9 0 

Stbilla (1934) < 8 »»> Heterosporium gracile J 1 ^ 

-tlfM 7 ' A =< 1 = 3 9 555 flM fl ''Sllfl-t -> 9 0 

^£§iil$3S - life 5 s - -KS8 SII -* '?*#■#- a jg - $} •> -5 s - a 

SlskliE$j®ji3 ( Alter naria Kikuchiana) ( Fusarium niveurn') Mi — 

L^r -v*i ¥■>-'<! HfeSHflif ( Brachysporium Tomato ) 0.01 % 

SL^ B A .l^iiiM, 0.05# ©fifssgfr, 0.01# U-K, 0.05# 7 ^ 0.01# IMbRsfC-, 

0 02# ©felt, 0.03# 1# ae= 0.5# 0.88# HgM® 

82°c sMWlkfBM 

“Stun > v 0 

* tt IS * 

* 1 b mimm&mwm j 

mm j fgig- r*** / fi# 

li? os gj = ? k -> * Ain ? >fcM ; > 3Si0'vft L^« a! MMM, ffl L^ 

^tryimas, mt&mstm n=3 9 3£->^3.fri^7v-e, ©fe-gtssib #30 7?m 


BS ft 12 4 p, $ 5 #$; 1 » 


mmM sf$M- a y !>•?-*'„ 
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9 -^u y 
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mm 
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it ^ *' — - f » f# 
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• 

0.01 % 
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«>3 fj 
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a y a 9 , m ~ a & 

S m « 9if 1 n •••' & Bf $fc ? §J jji; f{ft ^ 

Mill;' -e / .a '; X>i'. 

! 
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f++ 

+++ 
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«»SSS*5 * A 
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.# 
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ffiifcfi- sMit, Ml » mmMM sffl&JAfl- = ^HC®gf5 y ffiffiilli / Slfb 
1- 9 0 

Bonde (1929) (82) VN Alternaria solani © a 9 =.&•> 
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!• feft'itt y M - * yf§y 9 „ 
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Leonian (1932) ( 2 o7) / Fusarium monilifome 3 9, 

A-^jfg ygg|y$R-&* 9 0 

T ’ (1932) '' a U^a-ttS' Brachysporium a 9, L^' + ❖ ^ S' -1 

1'. - feli - ii •> ^ - > '#® 3 9 5S ^ , ST# <>'$® a 9 *f8 y ? k * ifji@ 

9i&9 9„ 

Snyder (1934) (* u > Fusarium, orthoceras var. pisi ay, fgf@- 
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24° C 

20?# 

4 
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~f — ? — f* 444 *44 — I” 44 
444 444 444 

704 

44.4 444 444 44 

444 444 444 

2S° C 

70 

444 44 

100 

: -} — f-4 4 — f~4 444 

444 444 

60 

1 444 444 444 4 

32° C j 

100 

f f~ 444 444 4 j 

20 

444 44 

20 j 

! 4 

34° C j 

50 

444 4-+ 

20 

444 | 

i 

30 1 
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0 . 5 %, 2 % 5 %' 7 ffiHJ s-', l'1-s- 

fefeiSife Hfi££ I- [?%&'>?&■=., r, % ®g| 3 ^5> A :!2°c 

fc* - *'* 34 ° c *= 2 S ° c ^=^24°c 

2 xm* 0.5% src *® 

r&My.mm?**, + $ ^mx**®#** i- 

m*. 

® 7 0 ( re % H J o ip- 1 /J jgfj ) ffj 96 -aS#Jw 

28*C 24»c flt+A'l* 

Si7^-fc 5„ 

sv 96 m UMmms&m him i- wsifu 


*5? ii bj= jig 

44 Bf* In] | 64 njf= fig 

! 

| 65 »!/= |!lj 

69 B!f fig 

m a ^ ; 

. ■ . 1 

0 8 | 304 

604 

... 1 

804 


i 7 ? i 2 jff 20 °~ 34 °c 

.a^tSSi* 23°~2s°c #= 24 »Ch ufg=R-7 i SS:li./5»a5'>Kx 

= BtlJD^fSia* *<?&>> ;u -& ^.>54 

ill'll! HS.® h 

5 * 32°c 2 % 

^ “ °' 5 ? &ttx ^Wj^-M-r- ' , 'lt i lKfl'jffiif l ^- * •24°~28° C a M^Wt® £ 

hx 0 


D,'i f-ll 12 i(5) aS5-§®l®3 



y hffx; 

***«#ot*' 9 9 y, 
itm&U* 5®m; |>' b ’JIm.t’WI J-> 28 °c 

'&8S ^flifct^/i/c/l?B#li!]^]=fs^-t y 0 
Ci3Vio;iS#®) •> 7 L^*7* j- vl 

iiUU n'/fic^'^c, (_/xX9^vi 2 % fflffijnftjJMifc 

^■mf -MKyj&tirMM* *>■?, xffi* =;?? /|ipi 

?m * *> 3i- 'M'mmmmaftmwiibm® 

m a * •> *,. # = stiMf i-s^TOj, * j$. M s 

ft -t * A-iii® 7 7* S' 7 j£ |$ = ift /J, $ H ^ 1 ; # ^ ; 

*n Jt®-L -ti-r^e JfcSl ' M 7 MM X )V =e 7 >', p§|}jj ; $«?•§ j. ^ 7 M i\ '> > ft 

LTxXy^vi y. 

*** 7 '-mmm$. m 

9 16 '**& ^^t^|*Jgjr|||| /i|?| y ft * t/ o ^ = 0villi> 

m 'm>-m->7. *(t**«, 

3 ,; o 

S 3 |p 

1''M~WbE'> * Mu?, WMTM -Mrfc-K 9 1* fA-Tfcjfesifijju*. 

**** ****** f 

!**’*'"* L -‘ " *T*w*«w»^ ~ » *• «-o s-imm^-m 

*■'**’** ’• M«W * ?-*-/ H m JHUTMUi^ L* 

*, Aptoometer 7([It3tAHa7 , t 


CA®jSS#jpt«^-gf 



WLMMMiW -)ft 'r = IB * «- 


«3nW 


** 1 7 IsWR (gnsfAG-ipeif g?nsfn(i^-.9^j ) 

/.aft «: 

SifffiiMi /^iMytJt- MTalffi/ii-t 9 „ 

4.539 mm-', ®'.!' 0.190mm-’, *\ 

?7?<iy ; J !) 3 

B 97 |g. (ijlft Imni- )(£$ 1 


ram 


B 98 3? ^ C^ftSlfiS 1mm 2 )(|0 0, B 7 01SlI§Ih-J}D 


1 wo ' cw) 

!#ia *J ✓ M t -n 

WHO 2ii ~/c S ; h f 2 !‘ : 




SJc^lUMfS 


0 Wfl« 

3 7/ 


0.033 

2.992 

8,652 

0 

3.404 

32.482 


4.539 


2.014 

9.645 


3.815 


2,243 


2.553 

11.631 


0.584 


■0wupo#ft! 


5 WISJ80# 

9 W0?& 

4 // 

5 mhpQfr 


1.340 j 0.190 


79^11030^^1 


0.297 

2.553 

12.624 


2 Ml* 


- 2.518 


1 WliSJ'WXmm&W-J 1.792 


*3 ft 12 ip, 9S5®gU®« 



No. 1 

No. 2 

No. 3 

No. 4 

No. 5 

No. 6 

No. 7 

l’"’” ~~ 

No. 8 

No. 9 

1 w*t In] ' 
IS'iA* it! ft 
i&W-j 

Hi tfk llii /It 
(C) 

23° -24° 

24°~~25 c 

23° 

23° 

26°~27° 

26° — 27° 

27° 

27° 

27° 


*« 3l B# fill 

|ai»i a j 

2 

' 

5 

! : . 

6 

■ j 

..6 

18 

18 

i 

24 

| 24 

24 


a M /: W fit 

1.617 

0.780 

2.638 

3.843 

6.922 

2.085 

2.624 

i ■■. ' 

4.680 

8.511 . 

0.356 

1 l#|lfl / W 

0.808 

* 

0.356 

0.439 

. 1 

0.641 

I 

0.385 | 

I 

0.116 

0.109 

0.195 

0.355 ; 



% 8 mwi (umn 9 10 io i ;i ) 

2 * M* * An 7 * » os%m =■ 5%MWmM 

/ * ’ iSi'tfSlIEU / SSihfxSMi^^- ^ 82 °C » AS- »• /MBN Hffe- ?f$-t 

■ !2 ° C = A 0.5 ?« 2KlgiK-A« v 7‘-'N- 2 | s '% 1 B#RH 0.219 mill 2 , 2 %' 
flffii] 0.829mm*, 5 * m® = ft? 1 fifffi] 0.071mm* /& 

■k0K?m-> 9 •;„ 


® 99 ^ 82 °c 

out 1 mm 3 ) fj 8 missel) 


a 0 

' mmm 

44 il!f m j 
49 // 

52 fr 
54 . ;/ 

74*$]8J3C$> 
77 r 30 /' 
95 v 30 // 


j 0.5 # g |Jf jg 
(Ho. 11 2 | 3 4 j 


0 

0 

0 

0.017 


0 

0 

0 

0 


I 0 

dr 

dr 

dr 


0.106; 0.0X7 ± 


0 

0 

0 

0 

dr ; 


0 

0 

0 

0 

0 


z% III 


2 ! 3 j 4 


0 

0 

dr 

±. 


I 0.042 :■ 0 


j 7.397 


dr ! 0.807 0.595; 1.659 0 


dr i 5.5321 


i D ■)'’") y ... 
«*»r» u i ‘ 
|W 
i 


'ii* 0.347J 


0.004! 

0.375; 


0.263 


0.219 


5.82t>! 0 


5 # g Slf M 

1I2TT 4 5 


0.042; 


I 0.042 


3.964 0 


0 | 0 
0.042 0.050 

0.07o! 0.080! 


0.080 

0.900 


0.539; 

0.231 

0.385 


i 1.274 


0.829 


0.100 

2.510| 

3.191 


0.043 j 0,227 
0.005! O.Olo! 
0.024 1 0.118! 


0.071 


m 9 ®*® ( 9 ^ nmm 10 % 1 id cm* n*> mm.) 

momm ^ l0S ^nMm xmomm) 

U. T -^ + , , " 

i j 4 1 ■- 1 i *J "7 ■'■' riijifJ'T' V |* ^£- =7 jp£-/-PF;i 5 Kf: =7 r.r — 

$P ? ‘A-tJJIt y, &rA'feSS- > ' 17°c 7!/ 3-" 20°c —Ifiy-i’-h 1 Am A c 
T v % 1 ^i"i n ?7i ^ 1 ^ ^ °- 5 /'> SrA i 5H;j] o.o 83 ft 

) Hi Jhni 0.231 /z 







m 2s° c 

1 mm -) cs; » Bisjaef*) 


S? 101 


#u s; i -is * #5- ^ iasi > 9 /ufa 9 2 BBtfv ^ *fgi? « mm •> c mmm 

iffl vtif-y), S'-^^'®ca#(ij]= '>r%i£MU=- a » 

7( - s i-.Asjj ( ]» up t*) ■ *£ # nf nil ? nj] -> ■)} .- 7, -< ^ 'gjgj ? fj t ^ 1; 


»3 ft 12 ip, JfS5@$ ’ W 


M«-|iiJ 

mm (o 

MkW-M 

00 

1 5j*lnj / 
#!*»<« 
ip). 

Mjnflii] 

sac (c) 

»!*» 

( ,«) 

1 ij / 

! 

i ( « ) 

3 

vr ix 

17.5° 

1.50 

0.500 

27 It# |iS] 

20.0° 

5.75 

0.160 

6 

ft 

17.5° 

2.75 

0.4 1 7 

SO 


19.0° 

0.25 

0.160 

9 

ft 

17.0° 

3.00 

0.083 

33 

ft 

19.0° 

7.50 

0.417 

12 

if 

18.0° 

3.75 

0.250 

36 

ft - 

18.5° 

7.50 

0.000 

15 

If 

20.0° 

4.50 

0.250 

39 

// 

18.5° 

7.50 

0.000 

18 

ft 

20.0° 

5.00 

0.160 

42 

// 

18.0° 

7.50 

0.000 

21 

ft 

20.0° 

5.00 

0.000 

45 

ft 

38 0° 

7.50 

0,000 

24 

ft 

21,0° 

5.25 

0 083 

48 

ft ■ ! 

j 

18.0° 

■ , i ■ 

7.50 j 

0.000 


iS-J. 
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— 

======== 
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No. 1 

j 

2 

3 

4 

5 

6 7 

8 

9 10 ! 11 

1 j;/ 

49 11$ 

NS] 

0 

0 

0 

0 

0 

0 j 0 

0 

0 0 2.420 

64 R $ fill 3C 

5> 

0 

0 

0 

0 

10.038 

0 ■ f 

0 

0 0 9.870 

65 ft 3C 

ft 

3.729 

0 

0 

0 


? 3*404 ■ 

0-089 

0 0 

66 * 3: 

tr 

6.382 

0 

0 

0 


12.061 4.807 

5.999 

0 0 

69 ilf 

no 


0 

7.445 

0 

1 

j 

| 

1.872 0 | 

mwio/Jt 

j 

.» 1 .t 




j 

| 

1 

! 

~ ; 
.1 


trtcWfS i 

JK'h 



j 


j 


j 

■ .1 • : 1 ■ 

j 


2.65B 


2.127 


0.734 | 

32.061 1.403 j 

5.106 | 

>!f : | 0.496 

j. «?inj/ WiAim 

3.511 


___ 
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22 
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54 
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? 
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? 

95 
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? 
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? 

? 
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? 
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__ (C) 
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25° 25° 

24°^ 
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24 
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26 

27 

28 

29 
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M 
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74 
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69 

64 

64 
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49 
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82 
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it 
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feffl 
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? 

95 

? 

? 

? 
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mm^^, 

9 *'***'&’ ® * xM&fcntfHk ?'<)&$? 
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S' ? Ml '>^A-=e6 $1 J StiS *./i' =* 1- » g »>, 2 j *e 

;''W.s -7- #©/ ft?#®® ? SKfi ?MfJL*'> s ? >) c jjjj 

•>^°.5% s g»}.; j 2 * ;«f«y 

^ X; ^ ; i » k ras /ftimsiat ? sa* > ^ &gf|ga& 7 sx a *, se***^ 
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$Ml S WM is -txa fe@ j» / $ ?St-l:->A;i.ff^;fg =3 Jj^gj 
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ffrj •> X 2 56 yjKIH MEfti; / Mo s SUvMBtt? x>v*e; 7^7 A. 

=>hz>-?, HW'^FA-i'-?, 10 g ?%£*'*■&■&? M'>M- is »„ (££104 30 

0 1 m'm s£M= /m*z% mms 
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i 7 7 igjta-fc * * , 20 % 7M$t7#:fr X /**• 7 7 fi X ;* =* 

3Utt@*7iSMx;^0^J|St|g7 ; £x^:3 ht^'>?lffii; s 7 , 

X2 ?«;l i ftv i ?^fx;vt ^SWS^ 74&* '>rMi‘if£MMM 

#*. .ilfrSfftff- b 5 & 7j$ff7-&W* KIM— SI® 7#J; 7fH 

(f/lililflSt 7 ilS* 7{%> ^J$C 7 7"|£S*> -ft 7 ill 7 ' , ''^i^ti!s > lftSk f - ft] — ^ 

*5'#* 9. (ffl-05-S) 

* 3 ®X& WP h * = $'j 50 H fUJ 7 MM **77 

** ' ?€JB*5t7fl|s^a7j5(rt5® MM~7 9. 4«S*»7^ Ho 7 JBUWI-7^ 

y fi ***'“ *M 7 ?/Jvjj| -r if ■> 7 wirKS? h IM— Ift® 7 

Bf 9 / (U Yim-M) 

* 4 ®*» ftWtfttft h * ?«J5l7lil3j?<iif«Jr. = a 60 0 liagii -t*7 7 ^ 

* ' *®W i- m-t ?o 4f ©*i^ Ho 7j 

** '> 7M*-7 9 * *"M7 9 , -it i- IM— 1«® 7# 7 9 0 

(®107-S>) 

^50S.la $ffiSij$$i 1' * 0 [PiX* *fly| 

fit); Mr**, 7 5, 7A trjg^M^h* 0.5 % 7fjff7#fr* *•=£• 7 >Nitf|t£ 

6 i- F 3 « * mmm& 4 ® 7 xg » a 9 # * #it 7 $$«£%-& 7 mm 

* 7 ->1- 2 = 5 % 7 -£■ 7 = MmM 7 M XX,=r h->7 5$ w g^-f = Ig-tf -> 

7 7 9 „ iff*^a^i!fer ^-»>= 7iti§®il^ ? Ji* -r 9 *%&7 2 5 % 7 $?:$ 

y * 0 Jussis 7 im xA,= bi-i> 9 *® = ■> 7, i8i$nna i- 0 &£* 

7 IIS * '*'1$® 7 It] iRgg^ 7 a X )V *ff%9 /£%-fc -> A o 

* 6 ®*** h * 10 0 IJMt ff* * x 7 ^-j,-^- 

f&!< 7 {I0IJ 2 Mlli!© h IM— 7 9 5 41$®?* ^7 >n|I/0 2 ]- j 

»*K 

m 7 0 *** t$Mmm b * 7^sai/£&*4iffia-h=ffl* = 8 0 ({na - #* * 7 7 

7'4 + te 7fjE;|J *#ffi'''li’5 1 I§1©S& )• IM — 7 9 0 4ffi® = K V 7-''HIJ® 1 IH'glg ]. |jjJ — 
Ii'/jfi7fi7 >J 0 

* 2 XI *; 6 la ag fg 

w-k smm 

m&'' o %la i- 7/2 ; >^ 7 ^ 1 ^ X'Q&ft -■>'&% -mm* ^--&, 10 jyj- 7 ®$? ^ 1/7 


C.SJKf:i»W-S- 
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*• * * / 

m *> 10 %i i= 20 * mm Mi*** / 

mmm*** > +*, M- 2 %■&* 5 * 'M m-f^siw^gii, 
7-. r'i 7 nax a = *# j 5 x, 0 6 liigg ^ * , JjJ(h = 

3 v y-ikrmmM 7 #m-t -r y *«*-;&*;£ w » ft-t 

V •>M$''—ltftirjm 7H0gg^ sttmfr'jil-* •> a ** ; Mf 


1- ->7-^:ff-t Ai:y-^-i- y -> 

*■, m 7^-t y„ 

h ** Ammonium Phosphate 7 

o.2‘) ?°, 2.- Glucose Marrnit 7 0.01, o.l, 1, 2, 3, 10 %, Jg»^2 

% 7^m '> 7-#%^y f^-ir y. ;}]; Hfd~ = y o 

® 1 ^ SSitSii^F Glucose i§® h /(i® 

* 1 E ®® ! 4 0 B “■m 2 ^ 7 Glucose 9 Mix** 

AM's, 5 0 g = ^.o.oi %M - 0.1 % / Glucose 9 Mix ** 

$&!•>, 3?» 7 Glucose 7^jx^^ / = ^M7 7{I*=.{Iill-fc y 0 

t * m mm ? art* •> a * - * % K * 7 , mmmM*® 

* y x, s>y 7Si#@3K^{ i- t'j&ltlli*® b / 

nifx'^ 7IIJ3* = x ->f#-y-* y * c 

02 0 jfia >14® = ^ 7 >' liftf® / i§ft 3 y *M\'MMM 7 2MM ^ 9 * 9 ** 7 . 
x, 0.01 0.1 %' 36 = 5 %• 7 Glucose 7'g-tj*x^4 7 = gil-t y c #fi 

7 K 01 0ffl&73§& h 0 — tilt, : 

0 2 II Mannit jgJth/Ufi 

01 0#lt ^KIt=J5‘7 i ^vjg.-^-^5o 

W&x ;v *M 7 ~r y * a ?$ U r *^m 7 T0 * ~ £ft / $ ^ . t A ^ y ^ ? =g 

7#7 y 0 ®jg 7ig^3 y Fftfe7M->Mv 


»3flll2 4p, #S5®$1® 



B 2 @#11 0 1 101 '$® 9 WS* 




9 ^ * **« y »' » #c§ x *. 

mi;i7jt- y 0 


¥■% 3.511 mm 2 7#t^S7^ 


CMmrm%tttjf$ji;- 



= m * * mvm isi 

^ #®r y ft fe fiKSt l£®^ 7 

bttSiAj- y „ 


% i *m mmm ms-^ms 
Sittfifctsas ffswti- h '> -r^u \MtmM. s 

#w® mmmm?m*> *su & 2 %mmmmmmm 

x±#S'is 9 m\\'>, 28 °c MVMm? 


1 $mm mm*&:t$mx » i - * w 

mm m> m^mnwaymsm* 

y^mm, 4* J & *' 7 ja$^ - ?*T ■>. i#®*** 

** 7 * * >5% ' 2 * T ' t i^'|[ilfiK?j'§*-fr 7 

1 - linn 9 smut ?3*^/m{t?3iv, m^mmum&n^ mm* 3 = a 

9 * 9ir-kv 1 - x t 


vm mJilfcM ns f fifiT® = m& -t 9 a- atr^^s 4 »®» i^Eiac •> * a#j 
^ 1 5J1 mm 7 IS® 9 a * A ;& y ■y- A ft, tk7kM^MU a 3 £•?£>-& 9 

;wt^ 9 y- a - r / If. gj = 3 a y ;i, -f 7 tij] # = x -< y ^ / in S ® 9 1M.fi ^ 
3 . 


Roxsdorf ( 1934) {*•«) Puccinia simplex ) 


m.mn- m 


~r\k'> P’H'iM, M-f"' l.Srnol. MM-W'' 0.9 mol. J. 

’• 0.8 mol. 


J£.fe2j,i6 Wi( , flr4Hi^Uil5Si'i l if> = ?l)li£-fe v A svrfQi'g T'fJjJJjg- = •> -j- |g /-jj 

yv Jl-,%.-M'i7i!|ii^_->fi}.x',, |M »/ 1 l?WU->, £ 

* kMSft'Ji: ■'fe Wi®,WUMi6 in^. ( 1 ) Hae- 

matorritc y\m\->, a>) (sat) 

+. JlMfkliV-Jji 1- > Ul& ®ig; MU 9 M * f-% 9 / jftgyg - ^ y y 

it ■* b~ 1 9, JW^H'y9 WAL-i: 9 a Tfli'> 9 -f£§& = %- ij = 

IfilWWttl * -ft * v c 

^ ^ ^ ifli L -^ f- *■*■=& H MMiMmflU 9 mu x a- 

^ 3 ,J ’ rmmmmmmm *m ^, 3 

9 y *$e 9im~> ?, MJkM'iMMW&^UvMz 5v= 1 - 

dr j; 3 

^ m 1 ants «$&*&*;•!>■ 3 a#sbi /«? (M««r«;iD 

* y **** 7 s^WR't* /^ms* m$iiim9fji-b'<jm /&.>, 


W> 108 : $t a ifcir A'SfeH-jfertn* J-ir-f- 


MWMJM (mol.) 1 

¥ # i 

*-— j- 

2.00 

0.76 ± 0.03 

] .88 | 

6.88 ± 0.02 

1.50 

6.90 ± 0.03 

LOO 

7.15 : t 0.02 

0.511 

7.22 * 0.02 

0.40 

7.25 ± 0.02 

0.80 

7.01 ± 0.22 

0.20 

7.08 dz 0.02 

0.10 

6.55 -t 0.03 

0.05 

5,66 ± 0,03 

M ip! yfc 

6.55 ± 0.02 


# # ftj Mi 

S3 ^ ft : 

. 1 ■.. 

0.19 ± 0.02 

j 2.77 ± 0.27 

0.13 ± 0.01 

| 1-S5 d- 0.18 

0.24 ± 0.23 

| 6.44 £ 0.34 

0.15 d~ 0.02 

j 2 .07 ± 0.20 

0.1 4 ± 0.01 

1.90 ± 0.19 

0.11 ± 0.01 

^•62 dr 0.15 

0-16 ± 0.02 

2*32 dt 0,23 

0*16 ± 0.01 

2.30 ± 0.23 

0.21 ± 0.02 

3.86 dr 0.39 

0-21 ± 0.02 

3*67 dr 0.22 

0*13 ± 0.01 

1 2.30 dr 0.22 
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= tA'r X'&jgg&SytoJllgi = gg X 

S 9 >K-tr '•■'3^^ y in '> e 

fs 109 gg y jjfjfojfc ; : ) v y ( , L ) 


f.A: A'h 

•*n Ci~£ 

<s 

# 


j 

| 21* 

&} 

« 

| ~ " 

— 



= 

^“=*= 

ifrZ&B r«V 

’ J.l 

nr 

| iftfl 

■j "T* 

! 

I fei It 

it 

« m 

m i 1 ’!- 

ff » 

•*) ! J.4,i-iul«sc 

1 » 

; jto 

j- 






j 


24° c 

i 2 

% 

4 

0 

6.79 

dr 

0.02 

0.11 

dr 

0.01 

1.66 

dr 

0.16 


| 5 


4 

0 

7.16 

dr 

o.ox 

1 0.09 

■ ± 

0.01 

1,19 

dr 

0.12 

28° C 

2 

% 

100 

6.77 

dr 

0.0 1 

0.09 

rb 

0.01 

1.33 

dr 

0.12 

2 

# 

! 4 

0 

7.28 

dr 

0.01 

0.10 

dr 

0.01 

1.37 

dr 

0.13 


5 

a/ 

/C3 

4 

0 

7,54 

rfc 

0.02 

0.13 

dr 

0,0 i 

■ 

1.72 

± 

0.17 

32° C 

2 


5 

0 

6.12 

db 

0.03 

0.24 

dr 

0.0*2 

3.88 

dr 

0.34 


5 


5 

0 

5.86 

dr 

0.02 

0.18 

dr 

0.02 

2.99 

dr 

0.28 


_LhL 2 & 5* ai-j ]!>•*'■, J &S§ffi|. 7 3?$$ V F^eJfJ £08 '$£=■>]'; 

'>?*&? o.4o moi. iissa, rm\\mswM=-\fcK, 

is- o.4o moi. %m. am f 

!» o 80 55WJ y *§£•) 

-r *^* ?*»'<*, zwm~ 

sfcM’fcAzk&f&MifSM » tl A'fia y Km f #® x / 

SPP $ y ^|+/ s-i-jv? £n v y „ 

# 2 ftfflS ^ Jl^ifiiflqMt'f y *&<£ = a A-iliilrUI y jiiijji? 

JT5 1 0.40 mol. JKT 

^ i $ ^ A ’K 7 M '> * * if, Jit y 81 i? 9 a- ^Kfi » ifciftLit y ft -y- 
9%tJM'>, 4ii't(3?iSf1-7Ij s f&M.- : &''/ y^6 , i''\ifjj!ip-t ’>■=& / t7y 1- ygtPIJ? 
5iXVi. T’iUr-, Haematocrite ^fit*f|J'>, 

y ? 3?5i£-fcr y a 

K@*isS a *,*/*, W®gFfigi(i = -aJiijga7.T = ^x^^MfWljy® 

1S = K'>, F ■?• 7i^ =• f,t t , = IfcfSBMffi-lfi ^ x ? ^ji v y. up-?®, 

i SM * W> 2 fi'ISIsIMi * 3 9 &M0m% - y ffiflj X;^h», gjS'ffi y ff M 1 , 

-h'RStf t;^h Off * -f- V „ 


®» 12 4)5, gS5g®l® 



» n * ; m %. 


111 m «i#nnas?R« smm (wmmmmoi 

( - % if W, M 111 r 32°C 




lia u 


0.060 


0.060 


0.060 


qmo jm omo moi wmrnm 
<J& 7 s ®« = j ± -> j § * mmmT * k 

immm . » 3 mm ; m & 

A ’ 3 t - I '- t!) 0 lp - 3 ^ 

'mmm'^j o.is moi. h 

.5 f mm mmg3 ,J ^ )V K 

'**' h Fsi'^Mr-, MS s W’elStffiM 

-*r :4~ -£- | | j IJ _ 3 '7 > 


7 an 

san 

9 a a 

0.060 

;J 

0.060 

■ ■ 

! 

! 0.060 


ftt Ft Jin jil fj| i£ 

Haematocrite / ,ff a 

Ll ^° moL 

| . — — — 

0.80 

0.560 ft 

0.84 

0.280 ft 

0.97 

0.140 // 

11.00 

0.070 ft 

13.00 

0.035 ft 

i 





KWwirgf = = n * 


m& * n ir ?& P ft x *, = , { sg v ^ ? 4 f>w 3 |-t^ 
0.13 mol. Ml$a >J 03 yjE»*;u 5'lfi'# 

* y a 

* 3 9 S;ii'fSS 4 j a'«yg^ 

C Anastomosis, Hyphal fusion ) 

0 12 mm 2 ■> 9 ya^®**^*®* 

7 * Si- !>„ MU^i§M = Wi'>7-'\ fflffi-fcrm&XX' 
y-^- s /$ni> 0 

Reinhardt (1892) ( * 7a) >' Sclerotinia sclerotiorum Mucor 7 x 
h Mucor aVS ( 5 'i^iS = 3 >1 Sclerotinia a >J |)p> y$trf-fc •> a a- 
-£•->, Rothert (1S92) ' 28l) Sclerotium hydrophilum 

~i£'7 \]-v 7 i$.*J , Burgeff (1924) CB8) a Mucorineae • yffi ffiljffi fjf = ai|; fcs pfo ff 

? •> fUr>J / -$u 7 * a- 7 y 0 

\andendries — Brodte (1933) CS47) Lenzites betulina yiR^jltf^ yfljjjjf 
fWU- > '®l^y Radiation /{'[=' Jfj- a A9f2'>, Buller (1931, 1933) ' 55 W E( » ■ 
i = A i® 3 ’ smmm S»tt^ Vandendries, Brodif. MIJS; i3 tT ) yu@ 7 A 
Radiation 7 jb;v 7 ifflBSK / ’i^M--'^S&7^£^ )V7%i£ y D ^ 

= , SHiffr y0— M3j&! a y#?4c 
l-> H * «E > *B®EI 7 j$*U K- » <>n, 

M?#a = i* y, 2 © a |ir^fx^y y 

iri '> 0 ''MM— - > ''ilK s-$^t&7 i'^-7 z> vtylii 7-y 0 

* 4 i| 

yjs^ieatt^ift^flMSi y* i- ^ y 

-RiiilSffi (flutende Bewegung) y#*, £» 3 y 

*fA«y y-in-> b Buller ( 1933 ) <*«> y®*fcl®fl& 

ft*#*. £=3 Jliyiia y*aiS5^y-;HiK®'ffiilffyd-x 
BMMSt si-s 7 f$M-b y „ 

m 5 m m m 

£UJB& ■> y ^lf 3 y ifciJ&FM y ®[S 7 -%% ***, 4»a*^ y M 

B 3 ft 12 % % 5 m 1 m 
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yj- * fj- 7 irigu > § 

fi ; j - USSf-t ^1= r^jiM t' k 
x ®8 ' 5 H®.x *BWB 89 R'’': 

*■ ^ **ff&&ldfe « if Si?? = 
in *, mmrnsum- 
= tj. ¥ a Mmm sfrmm = # 

€-2?hx^rr Ml/] * 1; c $• 

7 5} s H$fi-'f|j = Jf -e 7 |.$, 


j'it ^ JijfTj: 

*? £M 7 &j&* 5 v, J# 13 
7 ft ®, = {'!-- 7 
7 7 j&ftrJi ’f M. ^ — > ^iig 

^S2«ie a 9 #1? x * =®§i#gSig 

& fra S' 7 1 AS •> 




* 7 ^ *’ = a >; gjg 7 a,^ ;***?&*: 

* ® 1 ^* yfc 7 jt ® 7 fc fe= 0.8 m;>I. NaCl ;$ !'-?£§ 

T’.Ti * fJUUull i; 

* = # a •> wsm > m 7 tmrmv^irm * m = aw x * = 

***** -t*. mmm 

®^n sfrsa^#®?, tmtm %i y%>>? gig * ^ = ^ ? ^ ;v ff 

WJ: 7 ft'S&'i Jji g i; x a =,1 

ii Iff? 7 A jfij^'^J =-^ + 


Hjg-fc=-/jgjT 

MiWMM ^ 


® ;^r|4 

Mf ->{|^.v 


M&jmm 
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in 12 ip, 


mmtim - m - r & = m ■* * k !&»£ 

Mfe s foMimm. - /®h i- ■> •; h*. > 

Tl'CS L'f -•/»;;t'ii fb©?%tT •’Vikifc 

I - S ' *■ ''SMgj $£ = ^ 

mmmtmxmm ^ mn } ->> £ = mm mm ? •* * * * m * n m - w > 

ifiy 24° C, 2S° C, 32»ct= 34' C *? sm*®®* ? »m<*A S H tl = &*• 

* PH ^-WH***-**^.*** PH ^ill^-t y o 

U*vl I„di<n(iT paper 

? ffijj] > = ^e-iHllji? -t V 0 


fS 112 * 48HjSftT = & *- / 

** L 4 * >1 mm amm s 0 0 ) 


ii'j 113 -ji iifitftltij s-jsjsi h j 

tRSK L-ityl i&[JZ (%}?£/%.!£ 32° c ) 


Hi §| 

IS ft- 

PH (Jp-Kj) 

ami&mmmm 

iff -38 ft. m 


24° C 

6.1 

0.5 % 

28° C 

6.2 


32° C 

_ 


S4° C 

- 


24° C 

6.2 

2 % 

K 

0 

O 

6.0 


32° C 

6.3 


34° C 

5.8 


24° C 

6.0 

5 % 

28° C 

9.1 


32° C 

6.2 

'— _______ _ ' ;. 

34° C 

6.2 


sa 

4 a 

5 a 

6 0 

7 a 

! : 

8 0:9 0 ' 100 

: ; ■ 

11 a 

1213 

13 0 

6.0 

6.0 ^ 

6.2 

" ' 1 

""' ..1 

6.4 | 

6.6 : 

7.0 ! 6.3 6 . 6 - : 

6.6 

6.6 

6.6 
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3 B 0 /%■&* PH 5.8 - 6.3 ;g 

• 8B@ S ^' PH 7.0 7zi*mgm~2.?i$XA'‘e$ 

£tovx, isnn-j:^* ph 6.6 7&Xo BP^mmmmmm^ ph&.8- 

7.o = 7^; h M* %'<•>„ 


?2'2W ft 7 'fili 4J: a *j g =& ; s. -> -r jgf jf^ 7 J| 

9 > @^a v /frffi® 

yjjiv.la I- Hjj * 7- y „ 

KF.INHAW.tT 0892) '•««) ^ P cw ‘d///« 

:!-•--- A, niger Muuori 

*!’ 7 ■> a a- 9 .$•$}• -t (I . 

Zeller J£.* Schmitz (1919) (S00 > ->% 
•fti/Wt" a-*' 

fejT- 7y,l. Porter (1924) (2B! 0 

Ht >* V i Helminthospor 
h 7-$ 

briun, Zfgftls it.Lgf 7 

'I'M • 192.'..) -•'-' ^ Sclerotium Rolfsii Saci: 

■SIAiJa y jg 

Kosen ;,J; = Shaw (1929) 

Hit '«.'!■ to I- 9U 

fagm 7^1',^ 7 

zk& (mi) < 2 «> , 


Aspergillus flavus 

SJdkB:? 


Aspergillus niger, Lentinus vialis J. 7 
7 SW toxin 

''' Helminthosporium /®J5|$>n 

m/» g| 7 f|1f ^ ft5^^ / 57 - 7 X'flj^ 
liS h ■> 7"{^ 7 jLUff^oJJ — ^ Osmotic equi 

I 

fcmmmmtm s&mm 

ifiJ< X< — 7- y =.^§j 

««7-« a 

» $#'**•=» i-7-7', 3CSU 7 7-TP y # 

- !,<,) Sclerotium Rolfsii 7 g.J| - jj. 

il£B (1930, 1931) ■(»•)(»») ^ Hvnochnus r,n,rif„ m 









solam, Phytophthora parasitica, Pythium spp., Sderotiim Rolfsii ?$*. 
'> X'flk'flk’? WL$k'> > Trickoderma lignorum tUis”f ? 

»cra®i=s ^' * 

*te v '>%. 7 JEM* •> A A" ?$?•*? 9 „ 1R)J^ (1981) (333 : = 

sn 200 zmm * » i- 

S '> ■> * 7 u-tfjv ■=£ } ~ ■> 7 -, S y 9 | j ± y 

= S‘^%>'t 7 yHr y 
parasitica ^ P. citrophthora 1 - 


AsvRi li. ao a ( 1 S 35 )» Diaporthe citri 1 ' Phytophthora 

Phytophthora |V 4 ff 

rmz*?**^?*, •&hm$hw /&*, j®&*> ±mm i- 

Diaporthe citri ff&m* > Ifc^fE 7 «*», Gas it"' Radiation,' «t|< 

ph », 

Phytophthora ® /'# 3 ? = fnJ 7 y;wi-, ^ 9 , 

'® 4 Ml^*" 7 XiiS 4 ' * iitTWA * = fix 

*s» h '>?wis*mu m 

J8fl*Mfc~zk« ' FH Hiufill- 3 ynj]*:>-w<, jM9 

&st&&gi& 7 a**®* ■> .* ? x a 

anti# 

ffife'l 1 ^ 9 A'ta*JkM > 

s&ss "'ii» * it ■> %mmi ? m m * a. 7. *mu m ■/ b* / rs® i- -> ? * m*< 

*«-®» sm&m$mL*nm /is® 1- tr**?****. 

MM'' ph 6.0 - 7.0 * ■> r{,,ju /®pj h •>■?■*&#*&- m "<an smm 
m mu smm > ■>?$#'># >^x« 7 ph /ntt=i*ii- mm >■ 
amicffiif = sj •> m •> 7 * ■> . ®m$m ? &u- *> a * = jg k 7 # a / 

-tfAAfx, 


aMlDiEK tffrtfnj = ■> tm* v 1 - -t "<- 5 feX® 

$5 W 3 V #| if a "< * v x ’ 0 


Bafll 12 ip, #5 5 |J$fS 1 SKI 
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iz 


m 


, h %> >. s ~±t9x, M$c J 9* fiWBMtt 

m,U C Brachysporium Tomato 

Ku ,4 Barth ) H,k°e et Watakabe mimmmm®?, SiSHf; S I 

** * + 2 = , 32 ° c =M^mm 7 H 0 ;%*$ 

i; “ Chitin, Pectin, Celia- 

JfH<s Lignin Cntin ^ hH . y# 

^ 1 ' Chitin Chitin V -/-» van Wisseungh <sis) - a u y 

3tA\<&vmit'Y > = 180» C Chitin 

l Zr * toi,1) -**•"***»**** *»#*„*«*«», 

Xll "> / f££Rm?& 4 : y, 

';: iin /r " = * * ~ “• ** ,« r ,, in 
- 3 ^M.n kft y ^Ht.y o 

<3) Cellulose Odte ,«(-». Hne m „ toj , vli „, Con . 

'•■■• ll ’"* ,t ' s * w **‘S ; -»AMeis#i*,s (ti!! | SR .j eis= , 96t 

= 3 u 5o ' " 

^ 4> Lignin Lignin # 

=" i fit in si sum ; -mm » 3 u ? . '"’ ^ L ' 

( 6 ) Cutin Cutiit Stata III, Afa™,, 

*• L * » A ] it - If* **f*f:* 5 f 9 $fc-b 1 / o LK 

i-», Ltai,,. C„u„ *-*■«<„»' * _: 

/ a? 1 7 » >v*v*H»B -«-• o rtj ^ 

, f * .„ , '~.»w*w / ~ ^crM-lnSi^^ - 5-- iso° c »*,** 

*jsi -, t: ||; , ■ /, »* „ ^ n? Chltm Ls~lP Jl 

iX "'“ * v A - ,l ^ *> > 4 it ^ a ? •> n o 


4 *-iK© = ^’ y ir-’V^^^JgAJhjFt jy, jSjtanjn . 

L " ,yl «****•«****♦ •mhuum*^^ 






ffiWrtisBj = it y -a* 
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M’s 114 m 


; ±r£ ft 


“7 — « # 

w ® — 

Chitin 

Pectin 

Cellulose Lignin 

Cutin 

m ®j k m tt m m ® 

A Ifs 1 91 

A- -¥ ^ 7 % 

1 HW&HM-IW 

+ 4 - 4 * 4 * 

db 

+ 4 - 4 - 4 - 

+ 

+ 

+ 


__ 

- 


'M J PPffS® 5 » ffiJH '> 24 ° C 16 H ®ig|S i> 9 *'Mb / mm ~ Sfc*#& O) 

't~ Bertland J 5 &iVfi!l^ flj t 7 ' 5 e.flhyj= i 'M>t-t y 3 vWJ 5 lI— S' 9 ?■'''' 

* * * -r *©. #s?^ * if x *** u^-vi »&#«& ? mm &t y « 

5 t?X 7 U=r I- ]• -tr y = 


XS8&& % 115 Chitiuase, Peotinase, Cellulase, Amylase, 

Oxydase Catalase ^V#@ 71^5-^ Lipase, Tyrosinase p er - 


oxydase 3$ '' ftj£ -t X'o 

Ll-h Oxydase = ■> y-, 

gJ;*,>V=r h ’1 = i- .^■-’flifi^K.h 

y^e-y^, /J,- 3f±ft3ti|j_h / -=e y a 5 =^,-fe 7^;i,St 9 ]> x 0 ^[Hjgg =. 

Si^T -^013 v J- x 0 

^ 3 xi Protamylase =3 Alikas® yj§* 

M yliRa y M-t7R Tripsin, Amylase ^#S! / y ■frCi * AdljflK 
Protamylase 6 g y 100 cc y^g?;>M>*^jf *, l®£y|£ Chamberiaxd y iiliSIf 

• ^ mm f fc® -t^r Lx y y p'i n7-± = & y z * jw^ut y mm * mu 

•T-ysff.e y 7 v^aa=«y 0 


fist kim 2 $*& = m ^< wmmn%''im -> ?»« 2 ©1 y j&u- *, 


iH 




* 4 XI # §g 

van Wisselingh (1898) < 848) Molisch (1926) (24S > , Tunmann und Rosenthaler 
(1981) (S44) Thoms (1928) (341) Zechmeisler und Toth (1934) (a0T > ^;/§f 

ft » 3 b *>y Chitin / fr-ft yfj’lii-t y „ 


bs» 12 ip, # 5 &ssistt 



Benecke (1905) (21 > ^ Chitin ZfrMzju Bacillus chitinovorm 7$g 
(1931) < 3SI -) ( Ustilago spp.) 7/J^T-lHSSl >*±h'>7- ( 

1^9, Pectin IIHSSM^^c Bacteria 

3fe- Pectinase a 9 = Bamb 

<#) (toi/ago zeae) //J,i 

’ft Johnson ( 1932) < 1S2 > 3 fc = Benton ( 1935) < 28 > 

T'ffcS-* ^MnT! -1% 

^ y ftsia-iii ? sfnnosei! 7 

Pcdin S t *&•>#-?->„ fjfs 

r|j - ^ Chitinase, Pectinase ftfijj 
Chitin >' Chitinase =39, Pec 
i'.s%7wT7jf^7, mum 

[_ e h 3 7' ic 1 ISJ4 (Coprineae) 

->S = ->'1rA- h 


' Chitin =gpp 7 

" 3 ® =^^fSs6 ■> 7 77j< 

n 3 ij -> £ 7 ;wi^ h=- 7 

9 ft 7 IfflSSK 7 y ;V}V^r 7 p 


41f t * 7 |f 7 


3 gjg, 

*^4/*4#, t»S +$** ^«t-Mif7* fc 7 *®»*r s 
^™^7 ^(Bhe LER ( 1933) <5S) ja 3 ^ Intra-hyphae) 


CM®®®*®# 





ft-tryj-x, 

s ^JCffStf 1 - / in +fl * •?■ /’i'll ft 5 ’^’r 9 - W&. 

*&«tsr *mt?%.'> m$m > w * §r » g# * x 

*» 9 *. = gw ->it = a &a«iii3s t -> rm* 

A-e/^V a 

Hadley (1927)(1928) (U4)C14S > Frobisher (1928) <3T > 3l= Bordet (1931) i a7 > :jl; 
^ Bacteria ^ Bacteriophage =^xj$||--fc 9jV}V=e^ ^77- 

^'1 life ;i±W?Wi ! ii' ro*£ *W&M fe - 1 - y xfUHx JV 7^-g-t '> *‘±E ' 

wssKf* ; k # -> 0 


^*112 ip, $5®mim 






Mj ^ ini - M 7 * ~ I 

f-i $■%&■}• A'*&, / 

?Titi* ?w^.t7 *, ®Il-> * 

^ s = fif| a fiiftf 

J rfiJII] /ft|?5' 7 KX^;f£r*|| i; * 

35f ' in A'ipfg^- ^^ff[-_-pr 


HI ■> 9 9 , j{dg = |§ x 

®Wff» 3 9-}tti?g.> 
97L iSJ 

^ / •?• 9 0 

^ -fe >; 0 

***** ***** ’' '>r~&m%mn® ymm*&&= *rR?&*am* 
^wsumm^m m* mmm?mi * k 

msj®m mm*stm 

**&HM y -ftm* ?fe-tyK!l„ tjf% s ft y ^ _ «,. fc , . -, 

. *- » , - , ■ 1 " « " L^” h y 1 JHL|*J a Vffi 

m?rm ****’*"• ««'**« '«e-3>^, mmmKmm 

m&?m •> i r- s «»«* _ „ 


$n9&%k7'± 


* * smm 

0% a V £*ss46% a 


■JSStStt 'in{»j= a 

■.XA-VtoUl, h^a, 


#»#JK8r -1£* jSSgjy'jiSjL = H * ’'''i'PMmyc 


13S 


^ m?, &{, 9k 

m?M.*mmw®M * **««****., n% 

9?r.'>, i- ^ swim* 

'F'-^ A'M 116-^1 ?a,~, SI.® 0.5 % 

?®m-txo%7?n*=-K'>,2 %mwm ;m&* n * » •> ? -,% 

?*'>, s%mffimti£ s9a-»t~ %.%% 

■>IMi MWI— = '>t l , 'W$%%%±&y§mr*'%i-}& : 7m 9 »„ ntf 

•>^i,Wi/aiiji> ac^isi»/iaffii:«®^^ii6-aetfi /hi 

l- ^’’>-SfSlso't®^= ^ >1 MlJ&$8t^iE#®. L- 

9 #J| ■/ 7?£I6* IS® ^iSW-^WSU :T-f?^'= •> r fij ff' 
—i^T- k%, =■ ij$y- *•> 0 # j ?k -> * .«, = g •>, it x ^ Jn fiJ It 

l 3 K^'a = '>^40^ 7?7‘:-e y„ »f 9 ^frfiiSIs 'IS® ^fW j / 

WMM¥r simin- 3 9 

**> > x * 7 #-? * , «Ifji y ■)■ a . $$ 1- j&% x „ 


m - He m 9 * 

stmsm 


ffijn-* 

I- »M 

it 

\ / f ' Frill 

timmn 

I 

| II 

III 

IV 

■ ~~ ~ 

■■ . \ 

vmmw 

28° £ *f 
22 H 

28° <J « :r 

52 a 

28° £ --. v 

52 H 

. H'iiul- x92 

! a 

¥ I'j 


\ 

*> ft 

m & 

jr a 

ftn a 

fti'ici 


10 

24° C 

0 % 

0 % 

30% 

14% 

11% 

10 

28° 

J>' 
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l3©feO°C = Berkefekl I5;6i®ilji1l : yii!j->'?, ;lf®W=ffl? ; sK'ii 

mm*. &~m 1 m 

X )V =r h ]' -fc i; 0 
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®r iX 



%S 127 -g 3 


fM 

m 

|«fl 

L, 


tm 


K 

w 

ft 

ft 

jit 

B® 

tat 

No. 1 

No. 2 

No. 3 

( No. 4 

| No. 5 

No. 6 

I 

5 

4 

2 

JH'S’Jt I- fSJ 

m 

afe:¥:=K 

fe®!ifelt® 

? QzX. 

Mfefiiijt 

=afew 

«»»*? 

mm& 

X*. 

mmm 

»ft*& 

»*?# 

Sfel'® 

±=afe 

W®-» 

tt£*\ 


II 

6 

7 

2 

mmmt 

= I't&nm 
#66#®* 

ttftttS ? 

ffifetm 
= aaw 

S-f4WfI? 

Sfelf® 

±='>a 
' itfe# 

iEf'iir h 

Pm 

SfeS® 

±=a& 

it = if: x- 

III 

4 

9 

, .-■ 1 

9 

JH fe if si i' 
(i«=^x 

* rffiW 
fi?®3 »r 

PU $ 

& = WS>. 

' 

a few® 
3W8*& 

(20«ft) 








— — . 





IV 

4 

9 

9 

ftW-fex. 


$£W*x' 

i 

^ aw-txT. 



. ■ 

V 

5 

9 

9 

safe#® 

*£*air 

-fe ^ A s 

fife®®® 
41®® 9® 

sia*. 

(50#tUt±) 

2£ = IMs?. 

*=ras>.j 

fe# 
®± = a 

feftlfcSt 

s-#®? 

^saia 

X. 


VI 

4 

9 

9 

a fe&ttsl 
mm?!k 

*.(20«ft) 

fit® a 


Zc^S*. 

*-*afe 

Wssii 

®m.'j>T 

is # 



. its* VGA. . 

— 
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(10®!©) 




wac ^ h ra® = 

* *^ 3 » 9 „ 


WW«8# ,«* -»T* .# , siswt7 

;; w - , aow - 

***** 2 moi. Htt%? berkefeld ^ 


p. ■ ■ 








mwmmm = a * 


mWM** s sim 


MS 129 M itj^itSS *n s aw®tfc 


fiBr®Sc 

® # & 

iSiS H M 


1$ w 

ft « 

=^.,., = ..„ — .. 




■No. 1 

No. 2 

No. 8 

| No. 4 

I 

5 

2 

HfesrsEi* 
'PM-' a#.® 
1RS-MS ? 
AX 


1 

1 % KMfeU* 

5 ’AX 

&=mc. 

II 

7 

5 

A . 

&=m&. 

HW -*= X 

FlW-fcX. 


41 f 


&.± ; giMs-m 3 v , s / as^, m s $& * ^-mst m 

WsM>a ?&>?■> ®S&M = HH-tr ^ - IS x »,=$■ 

'FMmmsi'-'Z. 9. 

= fiS «> * A-fis^S *3jf iKi# 

®II^Siaa57X?S= 3^3 >1 Jlt®S^!'#@il0g|57X?gft l =#4x-^ 

*®* h h-ki •; *km=bsw 

■/&'>„ BS'fSi® (2 mol.) 

/an-# fhhm* ?*b ^ i „ 

»-h /&* / mm.mm^mmmm^smm 

-4ti$#kK-&W*'>* 7>v;vzt 

•* -^ISMT = r A«j#g®ga' / fM^aFtSg# / ft,*avft4>?^=ffW = ffc» 

?*,** ***'>■?, mxwm* -m stamm? ?. 

^ ^ ® x 71 ^ = ^Kicn = #$■ *- w&siisajis a# 

S$mmi~ 3 9 ril-f: ** y;wt--e / = '>?, |fctf»I#*Jfe=-fe^«=;UI|-fc->^ 
?»» = F^^5'fEe«»SHE*'#^ 9, 


B8»12JP, #E5#S1§C! 
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IL 


m 7 m 




n !-. ftlSJ a Ji y nm > 9 ft y Mutation 

a a !> y ?• A-n&^fl /®0 ig-> Mutation -y- y 

!• -tr '* knitf? ? Mutation •?• A#-^ ^ilOE'SS^) 

W '% = $s ^ -y-* ;t kT 7 x'„ • 

(•ftlil = ® 3 y (Ascospore) 

I- -> y 

?';MI- -- -|x$i:iKS;i ? filliS ^ feiV 5-'Hl2y-A h, -pgjjflg- p 7 fM X ;U n Hf;-?vn 
*( V S *. SSfifig y»Rfc*fc f U9JIUS& S.M*.-?!}*9> 1' Slf-fc 9 jv;i- 

- ^Hdffi-y* y *3i y t-^'. ?7.n'?jsn.7X a 

Dickinson (1933) ci "P ^ Hdminthosporium pedicellatum, H. monoceras -&s. 
Brachysponum sp. *$ = frMn r f"'B& 

1 m y *#•>. ^vs*»jK|g|y;g£gi« a y 1 - 

MiJfiOniUW S 1 fM = tfpfcx A 7 If; A > Fusarium fructigenum = f. vas- 

infectum *\MW$ * ffi%M~®?m*$Mx -Me A. 

fft ''HKiaSi'*' Mutation I’ IW&X '<%■*: A ??]lijk"tr y o 

Graham (1935) »««) a Hdminthosporium gramineum Sfr'M 

&*'>?, y#«yg:T-ft.» **&&■/ jri, K«, - frfrllfr pp 

■> £M'\ Dickinson ->ia ?$%} I ^|;0 a3 9£&b 

? y 9 A ar y y Iffi'A -t -> ],f ftf * a#? ?*„ 

Sauacvu-H.I.T (1935) «•»> -» Neumspora tetrasperma *= N. sitophila ypg 

ej '- m* m®*, m 

IIIt-iHfcE T- > £&'< 1 ■> 5'fgt-t 9„ 

l i.LsiKi p ( 1935) •=&& Gibberella Saubinetii y-pKE?' 3 >J p AHf^ft 

y y- MSfS^ = ft]-^ A?^* y „ 

Ut-.|rWi4i y^HklS /-Mf* — tVi Mr^j y#S# 1 #:=iii5^ ■&'>■=& y -y-A-fsi* 

WHff-fflM sfbMWim-FM* y'!K®P y 0 
i’''in- |W yfMWtf y$SfeWjW^ = !i£Sri^u-X>iv;||tJl!fi = j^J.>^ 


cmmmmtm 
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n«KS*f®sr -fcy *■ 


# 1 W 

# Sa * v£ « x*jfi|-t / iti« » frSLM-f - ? » -lr 

* L*?* Kl J&?--h/7fC^*©=¥- 28° C smix*= I'S- V-j'i; 

&M'> '> * , fi*», H&iK4» = ^|iaSiI-fcS'*>', l_* ? 

— ^ V t , |H5i?}g F s> Flemming H;-£yf!| F ■> ■t^ Heidenhein's 

Iron Alum Haematoxylin 5’'0D'IJ-tr !) 0 

KlainSI IV 103 iE =?k •> :? A-in 9 ®g&&8liffl5i!3fe 183 ^ f4:»^ l@75M6j$ -/=& / 
M £*'>7 169 @ ? r & * , 2 ®, 4(tj£=6 / UWC 9 ?K * * 7 J& # V B j® •> -J- #&| 

USES-^fS 25 Hffi, ;1 » f57, 8 |ffl =/jix iw -tv I* -> y >r a- --& / ® y" # •> a 
Jtfc2 4MS- >N l IihASpI = ^ X'J s-jg^, 1 I 8 ^^13= a y -> -e- ;t;v y|gx 

y = *>■?, 'H'rSc J ;7; x -■& / = 7!) 1 fM V ■> -— )Ij 71 - --& 7 y- .n,^ y , 

3feS‘ilia y 1 = •> 7-i|c/5M< yfe-y-iK A ^fiillHlM / 1 > 

©13= a y y jijB ihiK ;l = a ; l y FfHSfcy#^^ 


f> 130 * /mmm. 



1 fir 

~ ' ■ . I' ;” 7 : ~ 

2 ft 3 n 







10 PJ 

llfl : 12 W 

i 

toUeI^ISC 


' 1 , *» 1 K 

4 a 

m 

6 fl! 

m 

j±j_ 

£fS 

9 $ 

XI ft 

9 

6 

■ 1 ■ 

39 21 

! ■ ■ ■■ ■ .. 1 

'■ :i 

63 | 

1 7 J 

i b 

25 

2 

■ ■ ■; 

6 

1 

3 

i 

1 1 

I 


x - Q-sMt-ft »&*• * m* *■ * - m 25 3 m m » 35 5 gg « * x 

in y , ^Ikra-T* JMlOffl »^^i5!A=ia**> ?SH?& > = 3 y m F * ^ 

£Lh'MBI&Sl mxinr, = 1 a* *>. HfciHfc® 

-t-r y 1 3 y f * y . a-s-i&r* 

1 -Jt^ sm* +*'®ftW a ‘ •#■ / = •> 7 

#Et^s x m-wo. s u\Mn 3 y » i »ji* ^ y „ 


iigin 12 if., ®5g^isi] 



















®®£l*I = Vi ’r tsMtiaM SjzVM - 7 in-fnf = a y ® ■> 7 x --& 7 

~ ^7 x , M : lb: zzft] 7 71^.^ 7 irL x 0 jTfj 7 x* [ii] j[^ 7 Jjt x 71A]) (V ''Miiyj ^ 

= i7x 0.5 - 2 x 0.5 - 2 ft J -%.■$■?'$'>, ftlta 1 1S7 #^7, 

im=mm ?i'>. sm«® ? m* = -> 7 Scram 7 mm 

& sj&- ??&'>, im&B s w&a^4>* a y 2 ©=#§**•> 

&«&*’*•**' bm*m»o (®25i®.«=i3i^#M) 

WJ: 7 IKItlSS 3 ’7 ®l&& * ^Mm x l 7 #a~ 1 a»^g ?gx^; = .> x§ix 
ft —MX 7 iPUSa ^- ^ 7 totas' M '> x Schoenefeldt (1935) C303 > ^ (T-lISfl - U 7 ^ 
Neurospora lifSj =^x, 5 / #a-’'$|x 

-ji« 7 KniSM 7 *&&& & 7 ^mm-T - 7 m (®«ca> =1x^7=-^, 

— 71 : )ff 7 Hafia^ a- 7 It SS-t y „ $£ 7 7 ( OpUobolus 

Miyabeanus = Helminthosponum, Oryzae) 7 ^a-'SftilS?®— 

a (®ica> =f4'>7>^-BK7im!aaM^#^^. ft-Mt7»®a (n®®) 
7 5 7^x a y ^mwis*'' *x 

(Pure line) + V 1* »*»-<•>. 


5HSI (Anastomosis, Hyphal 

fusion) 


Brierley (1920, 1931) (42 “ 48) 7 ft—® (Species) 7«-. #< 

7-^ii (Species) (Anastomosis, Hyphal fusion) 7fix®!7 

mmmmK m?* ?m.'>> (Mu- 
tation) i -> xg-s-t x cmixo 

chimaera) =10x^1 l-5g«* J. a 7ff /S6V^=SS'>y'^M 
ll*'-f<->rf3.f h, H^7ii*77-^-V5i'7|&-tx hi'>}=S©-7Jtff*y« ft«$* 
®C® 7ifi7»tt7-&||fcffl'>'filx^ : PgS7ll0^-fc^ t -fc y o 
*885^^ tf3$&$£ t 

^®±S-^7f£ffl->, fr^RI®7»l#ifl'>> 28°C ^Wt! '> 7 


Bs«i2 4p, ®5 ®%nm 



IlisaiSB 





fern ^ 

'MM-i-i' V*, MlUj] TV- 

Lvffx 0 S!r ■> Tf x >v --e® / y- ij; - x )v --& 7 i- ftf . -s 7 jv a y [aaV*’^ 7 
ift’SKSf ( Brachysporium Tomato (Ell. et Barth.) Hiroe et WataNABe) 
:&HHk3y y a BULLER (1933) fS0) ■''$1%$ 

(i) ( 2 ) 

i®k j # x *.#&., ( 3 > ; mm \m ■> w# n ; m» * ?vi ^ 

''* ,; » L* n iiMfiK® h#&%g5SiMftHa*1frr*i8& 

; ? **# **'*m*+ *mm ? ft •> > mm mi a j 2m ? m * m * *• $ -® 

j. ^ ir«, B 


S'®* 


BSIt! 121)5, f j 5 1 gft) 



fowta 7 cd (Mutation) 

(Saltation) -> a )v^& ), ( 2 ) Mixochimaera (Heteroearyosis) 
j},(5'-t •> Z\)\s=e j (3) fi®:^->ftgt/^|jj (Hybridization or Segregation) =§§£- 
(4) ,x&MM (Dauermodifikation, Semi -permanent Variation) 
(Cytoplasmic Inheritance) aj^-t ■> a ;n--e i 

* a ' f « t’i * KikAm / I WMUl *'tu tastSt -> 5 

m--- 3 vMm***/?* v-ifc^, ^swmmztwm® > 


Mixochimaera, Heteroearyosis fg; V 


UURGEFF (1914 ’ 1915 ) (57> - Phycomyces nitons ^ 

Mixochimaera 9 >J 0 

■— tfflliirt * % Jb'it s® j AH * a, a js r x ; ;iFi+%ft7 a- >; 0 

(Anastomosis) = ArJU 

3 ’■'irffMf y o ^ (1925) (50)^ Phycomy 

Jcesleeanus FW-&& 7 &* jr?- 

, B *“ (1920 ’ W ’- 42 ’ 4t) (Species) /*.** (; 

A : ✓ (Germs) fffla 

A? #)£->, lit Mixochimaera jj-jr. 

$ f |IJl tm / m~ s jus z? mu = •> *, 

>s*u*b m+w* >;, » 
Continuous and discontinuous variation ^-.'tf,P: 

^ t JtWJM / — I is ■f- Mixochiirmeru =7 1 ft V >j. - -jz , « 


c&jws&wu-a 


ittfiii #)- = be * Kfammi 
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Hansen Smith (1932) <1525(lM) Bolrytis cinerea ? fr'l-JMFM’. — Wi® ^ 

in }V - M® /#*f« * M15lf 9 teBSffife •-- S / ji \ v tag? 

'>%9 ') !• -P ■> , 4^1$ Afl W-Hi §4 ^ Mixoohimaera — ^ £> y . 

9 »iC ; *fiiRS / iSA ?H 6 £x * -jh 9 J^'f^ 

5 ? lniFfi#i0') = . (Connecting hyphae) r[i =. ££ / x -Z? 

y $3fS/ Mixoohimaera 317 — 9 A 

9 * D % i' m ki?«+ 

Phoma terrestris, Verticillium alboatrum, Ramularia sp. jfc* Fusarium sp. %f-M -r 
9 fr’nxr, s =it7x*, 

= 9 l|l= Mutation = fjri: -> A a x \^9, 

Mixoohimaera 9&t£W$ffl*i%&X'i*?m''9 'KM- (1931) < ls « il 9 , Botrytis 
allii h B. ricini 5? iS-frig-fg-fc '> = HSilfiiii] = Ji/g® 9 £ a V 3^ 9 ^FMkWf- ^ Vi-Yll 

'> »fbsi=&* / jfeafBat /fav a •; / sij^iks?. 

x = 3 S 7 H® x -rt'ijn’f 3 9 Mixoohimaera 7 f*$i? -fc 9 „ 

Graham ( 1935 ) <110) -» Helminthosporium gramineum 

* ■> ? SI* -> JSif ? ® , *UBS^ -■%=■&&**'? fit? ■> > * ft 9- MM-M 9 

®8i'>r Mixoohimaera I 

iAhiHiK; = ^JJKB h S' v 1 Mixoohimaera 9^kF, ]'^‘Kt 

m = o-ifeis-T-iiu/i / #a ? - - b® / *m*/9 mmmmK 9 = fj* -> 9 ? 

#$ A = Liconian ( 1930 ) (208) Mixoohimaera A tS-fi'IS-ty 

t -> *f- Fusarium moniliforme 9 A. B 2 ^5 ? fnj -— • • i_-~i I- 9 "]M|*I - 

* 9 A,W&9&gzBS3-7#i»' ?*-*n -A- B 2 

?? ^4'llil a C *-l- A 7 r );n 9 , — J1L Mixoohimaera ^ffjii-fc •> a a 

? fftrittt* -> = b - Bt* ci 9ft§sj& r- ? JFM c - 

C jl = Bfj; ^“ifelS-T- 7 JIM ^ fa 9 , Mixoohimaera 9 7it*;i-7 |f x A !• 

-^ = . fiStlt 9W%*&'f9WW , &®.& 9 s 
HJS-t'lt'A ■■=£ / - -> X, I- ^ x Mixoohimaera J^F%X kfylr V 0 

Paxton (1933) <285> Helminthosporium sativum 9 Czapeck Pj 

z* 9 x a No 3 ^ 

&9 Jitpm®- ^ gta ^ ^ 4 J -e 4 ' A -}j -T-f( - % K lifts- $ 

9 9 m®m% 9 m -9 #a 5 nx f-, 9 mb 1* •> mm-** rmt* 9 . 


B3»12 5[i, ^5®® 1 ») 



Hansen Smith (1935) (1BB) Botrytis allii J» B. ricini 7 9 

9 20@4». 

5 7 i~;v 7 gS.* , ^ Mixoohimaera SftnM'J' 9 ^ i}gj 

ft* •> if, < 1B1 > 

^ ^ • / *§'3I S' PlDife ■> 7 m ®^i§ffcx ■ft ' 3 t- ■?* =?• 7 .K r- Mixo- 

ehimaera =#5ifx7!f-fe 9„ 

WJ-.KiS-fe S' i P 7 *8 - fi *■ ;wk X W /; m I- '> ? 7 Mixochima- 

ora §fc>'& ? ®* 9 * Brierley J fc"j $$,?%%&'>> jjc s M 

Mixoohimaera jUtZvMJ] =±3S-fe •> Hansen jfcs 
Smith Mixoohimaera J 0 Mixo- 

ehimaera &^**|fc* = 

Mixoohimaera ft# 7 m\T 

fjffi hi-*, b ** ?&.?■, 

Mixoohimaera &?&.■? ffiW* v h ■&><,' = 

%> %bSi — ’Y-S"Y 7|$f-b-iJ ; .;V5f 7 x ' 0 

deBARY (1884) <••> = Anastomosen 

® 7 K 7 g : l< -b ■> y,5fi, £ 7 ilir-fe * 5 -x ]- Ki^e^ 3 y h&‘®;= Tulasne( 1863), 

Woronin (1870), Breffxd (1877, 1881) <**««»> 3 9 7® 

S7fe'7i/^ 9„ 

IIrkchsrer (1923) *. OT(1M*><*> - Helmnthosporium 

■>, Hein (1929) ■ 5 -'',£7 CeE fusion h s-'T^-g-S', Sleumer (1932) (312) a\ 

f%%o Zeae 7*&T-|liI = fey 1 , Neal 36= Gunn (1933) < 2B ®> ^ Phymatotrichum 
omtmivorus Lindegren ( 1934 ) ^nm) „ Neurospora faneim 

^ Hff 7 ft# i] o 

&,a ' < 1926)< ’"’ -BMavsi^^a (Sp«te) *«*,**« 

■T, r.),«m CIB275 «"•> „ Ustilato So,*,: % ;r ,»-«■ 


( 288 , 


c-HKifiSjegiaErfg-gf 



it - U * 
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Reinhardt (1892) < 2 ™> ^ PeaicUlium , Aspergillus , Mucorineae ;Jfe- 
Sclerotinia = Cavlky 

(1923) '«« an Diaporthe pemiciosa = + 5 k *, ffl 

!>„ Porter (1924) (=«»< ^ 3 ); Helminthosporium / 

MMB » ~«H* '«&&?**?#»* *. 

tfim (1925) <85*> an Sclerotium Rolfsii -fcr, \ii]-M\l'i\ ' S i 
W$&SM$lt7£kXA'?%l&> Laibach ( 1928) (ln9 > a Coniothyrium 
7%, Ivniep ( 1923) («•<» an Hypholoma, Collybia 3 £ = Mycena [}}) -- #$• -r : an, 
S§LW»sJ®.&, Forsteneicher ( 1931 ) (IM) an};;<J-./ Rhizoctonia 
SMM? R. solani ilk = fill'' Rhizoctonia / 2 h 9% j?, 

Davidson, Dowding Jfe= Buller ( 1932) «”> an Dermatophytes #JJf, MW 'Wl 
fr'fo [Ir-feUi = ( 1932 ) ( 21s ) Hypochnus Sasakii an[(?) — ^|/|f|ti] =. 

MM&&3* '» r&l-Kmmillk- R. solani h y |fi] « ^an® 
9-DDi'7 r $is?, Das Gupta ( 1933 ) < 05 > an Cytosporirta ludibunda S MTMtHYii ? id 
J ><'> 9 >p 2 35 fffl » S $£.■*£•& Buller (1933) (50 >an Coprinus 

cliomycetes R 0 »I^AN||apj w<®,t -r%-r^ 

7 WtM-b ’) o 

i-mk (fxnnf8$) =^-rAN| f f|_^i/jfjj ]= ^^,N^ = a^ mti?-)-* 
■>'£ ? ilS y |fi l' , 5i3 !) Brachysporium Tomato (Ell, et Barth.) 
Hiroe et Watanabe = ' 5 £7^* #*.»/*&, Mill] 'ft® 

li ' ? m * flit* y +0 

K Jifaiit ■> * »ia ? Mitt /* 8 ® =■ * *• **fK* h M * #<-* ^ , 

A , i(i]isai?i*'>, iw 

Hansen jg= Smith ( 1932) d«») &%-■)-?, Jp.= Buller ( 1933) f5f >< 

WffiS&ifjBl (Contact) 1 ^ 5 ^ (Adhesion) *#5'fi2S'>> Anastomosis, 

Hyplial fusion, Cell fusion h >> 7-Wt&'> 9 A-SlT 9 , Buller ( 1933) < 58 > an§^ / 
S8n'5'5MH'> (1) Hyplial contact (2) Hyplial adhesion (3) Hyplial fusion or 
anastomosis 1 1 •>, Anastomosis (ffiH SMM) > -> 2 . 

S Soffit h ffi-tD'AT.Jy X, 


B(3l!l 12 ip, #5®*1»0 
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Muller (1924) < 2 *«) <►% Hypochnus solard fflj = MM&S 

feX?fiLjS'>j Hansen Smith (1932) < 3!, i X. Botrytis cinerea 
? ift A ? «££!: '> 9 V !• f&if Sis y $1 JD SCHOENEFELDT (1935) (808) 

Na >™pora v 0 

Paravioni (1918) <m*>^ Fusarium 

Connectin s liyphao ^2»= 

+ ? iiS'-c >;, 

Dickinson (1933) «M) ^ Fusarium fmcdgenum ~ML- F. vasinfectum 

* = = a ■>, |{j|| a $^ 

X ' !•$?- Fusarium fmcdgenum jlfc»$||J|S! 

5 ^ ^ a ^ /jg /ftff D>, 

?/kx =r I** .; ->^ 3 » , trnmm^ a »tej 6 «*aai®s/is\^^ 

= = Mixochimaera !£=-*«#? JiDs* V „ 

^ Mixochimaera 5 u * ^JTrl^, 'KflHfc »#£!&?. 

= ft# 

* '■i** » ->= 3 v tfjsa 

|.«g-t y u, Jliy 

S^y)a<- 3 5i.7.;ta 1, Dickinson (1933) (so *> Schoenefeldt (1935) won) 

(»XUiJSJ[73S) *a 9 = SBJI-fe 5 a X 

A-Mi'!, 

^ *&»■ b%m. ^ ^ ^ ^ 
ns ^>'kK r- / mum+^m m mmm mm mmm 

Jtm?, Mixochimaera m?JArgm'>'l4*Fsi-=> M^^y. 


£ 2 i£ 


il#i (Hybridization) — $ftfl| J 
^11 (Segregation) jfgy 


*® (1916) «•*> ~ Mucor 3 yrr'>^®/W^ = f^ 

ISrKOKFF (1925) - Phycomyccs nitens & = />. Blakesleeanus |JI 




mmym m 

a >;|Tr'>-ir Zygospore J %, Stakman life a Christensen (1927) <"ig) vs Ustilago 
zeae Dodge (1928) d-is) ,•% Neurospora sitophila 1 

N. tetraspenna Dickinson (1929) <«*> » Ustilago hois 

2}-= a >J Stakman, Christensen, 

Eide M- Peturson (1929) <*«> ^ Ustilago zeae ^ Mh\'\\ = li'i ’r ^ > Stak- 

man, Levin jfea Cotter (1930) mwso) ^ Pucdnia graminis /MfflJil /'Hill?, 
Newton, Johnson Brown (1930) <««»> » Pucdnia graminis tritici 

Ficke Johnston (1830) (»as> ^ Sphacelotheca sorghi SWM 

tM (Haploid) y frffl-L' ■>--£•/ ~ ''WttWJi* ¥ i* ]>'•*, 

5 v (Diploid) JgJgK-jr-3 I) 

^#4 ^ ills 7 Petri (1980) < 2 «D S.skM'‘) 'MM Segrega- 

tion a 3lD?=fc5g$', Hansen (1330) !r > 1 ) ->> Phoma terrestris -If* ’r ti/k M'-M-M 
7 Segregation y o Hanna ifea Popp (1980) 

(148) ,»\ Ustilago levis 1- U. avenae lii] Dodge (1931) < 117 > Neurospora 

dMWt- Newton, Johnson Brown (1931) < 2<m » >' Pucdnia 
graminis tritici 1- Pucdnia, graminis secalis \Vll~1fi ; r > Holton (1931) 174 > 

Ustilago avenae i]£a U. levis J 7^ii? 9 it- 4 f;(j 

3 v msm-tn m** &«s&sa 

3 y, -ffd v a 'elS-t-y^tr *> *-S ■> P® 1ST- 7 JIM * A- 7 # Dickin- 

son (1931) < 108 > » Ustilago kolleri /J^EfcT’ -'SliS'-- 3 ') T^IvJ? 9 
sex segregation jig y , &s? 9 7 * A 7#t-fe* 

y„ M -> r sex segregation 

v~| sSSe. = 3 ygg-tf7;L*7>1f<-te*y«, Christensen (1931) 

(70) ^ Ustilago zeae /sSHilw] — t'sir Holton (1932) < 17B > Ustilago 
avenae 1 U. levis RQ»^^.*-ftiSf?7» Rodenhiser (1932) < 28 *> Sphacelotheca. 
sorghi 1- S. cruenta |iij / $0$ 7, Cotter Jii = Levine (1932) < SS l Pucdnia 
graminis secalis J N tiuStt 7 JI'iIS 7 , JSt't&fS] 7$|:!fjf aj^'-fc S'.-* , Flor (1932) j 1S8 > 
Tilletia tritici ]- T. laevis |IJ]' , $|ffi7> Hanna (1932) 11 ‘“i -t'ifli Flor 1-|»] — 
Levine, Cotter il= Stakman (1934) <*»»> -»> Pucdnia graminis /$r> 

Bottle (1934) i 282 > >' Ustilago nuda 
h U . hordei, iJc-’' U. tritici Hi] /Hftf7 Johnston, Newton a]{;= Brown (1934) 


ngini24p> ®o@$nm 





<8 ° ^ Puccinia graminis tritici 9 0 

Rodenhisler (1935) r - 2S *> -»■« Spliacelotlieca sorghi S. cruenta 

Jl w /-;t-W= a 9 '±>J fi Afflffl&J.a 9 >«.#{$=. a 9®* y WffMk?7nX'b3Lj-?3 L 
** b 5i»-=#OT v Mi *** a 9^9 
^a‘«^4'iW^9'ifex;va bit**, Wtt^/J^-T-3l£=®|$/»=3 9±&9*y& 

7 m * nrr * * a * j>, 4 ^ 7 . i- = it r h^t 

^«-fc*9 0 ^to+tfebBKR'Str&ttb -« = tfc-Ti^gi;a Buach (1922, 1932) 


(11, 12, 1 , 1 , 1 4 , ltl) % Ustilago &/m»&5 t l£#**>b 


fwi^ix 


A'Z-%-9 Ifm* ^-TiPR* f, Tyler Sfca Shumvyay ( 1935) (««) ^ Sphacelotheca 
b Sompmum Reilianum f!J] = MuT'Jt, 

Shands, James jlfe. — Dickson ( 1934) («<>«) ^ Helminthosporium gramineum 7$jl 

»m ;rmm stm?, ®* m 

I’JtrNX 7 fa 9 ^ SIWITJI/c i? >K '> i? .iL 7 Jl-ffJ '> , fg-^e Segregation =-3 9 

S' * 9 , S vF^f (1931) <**> / ^ife 

E Helminthosporium Oryzae a vX, 'gff^HW'&iR: 

''imsx b •> 9 mn *»wm 7 tmtsim 7 mm ~ a 9 s* -?- ^hh 

'iiSiTiL't — a 9 ? -& 7 ?jt x ■=& / =-i/y .?jL=.lj|^-f'J:)[J- 7 l^-f- -> n, 

Segregation (JvL? !$•■># x* 6 

-hge-fe ->in* = Hybridiza- 
tion M--- Segregation ''S^R®****#*^ A** ^ a 7-M9M 7 

Hybridization Segregation Stakman Jliflfe 

(SIB, S18, SIT, 818, SIB, 880, 831, 822) ^ 9 ^ g a Mutation 

¥ 7 x‘ 0 

4T tin, fl-aie-J-*,, e»« (Haplokl) .,*»* 

MT- (A«,por„, . »«».«,»*, Hybridization ? ife 

A....T1 ,t 7 X, w? Segregation a E)f=:?-9 J ,7W'>KJ|79 

y ^ ^ 7 *** <T * ^ *" •'Siife, fj 7 Mil a ® 14 SiHl! 

= &«3S§® Jf jgj ** * 3 9, Segregation 

Segregation a 3 *, 

J&/ '■ *'*• si ^3#=®^ * *,■&(£»£ isftvA-am*' 




(Dauermodifikation, Semi - permanent Variation, 
Cytoplasmic Inheritance) 


jollos (tow, is 2 o, Isa) <»*•«*.»«> nm 

- IS 7, ;L-g@? FiitS* ? M SI 7 /f l- * - * :} Ivffil, it'll ? 

M-fi 'M 9 i^%.=b t a 9 Sft "tlSiiiitt ? fttfi 7tL-=e 

ZJZ - i. ? M & - ^j&SsM -a* ’Mk 7 a- 7 'US? •>, 3ITr / k ti -t 5'4 = 

fj'-> Dauermodifikation y s .•? !),, it;-’' 

Dauermodifikation = , litkW--’' 1 @4p S-Jk^-IL V , 

'> 9 , Echte Mutation --- a ;t 
■=& y i-t’J, fip = M ^ (1) Modifikation (2) Danemiodifi- 

kation (3) Mutation / 3 ® !> D 

Baur ( 1922 ) os) Bacteria 3&-’'|i!$n!tlI|/^F&tfe Dauermodifikation 

= 9 **& J Caldis =• Coons (1926) c« 8 5 9- a-4c 

AW ■> i ^ — jffi-S •=& ^ Semi-permanent varia- 

tion 9 - a IS- 5’ffi/Ij-t y „ 

Lindner (1923) ( 2,3 > ■>' Monascus purpureus V 9 sTtiffc? 

JAW •> 9 A =• 1 HlfflSt - •’'iJ? J. 7 A ? SR-K *>, Dauermodifikation = ‘Litr-LIfi. 
:ft-L >J vm - t'J, 

Harder (1927) < 1!5a > ->> Hymenomycetes /iScS^^tS ftBj&Jf 0#**, ‘llj#£ S'M'ff 
¥Mk? 3^SG'>#^ t'® Goldschmidt (1928) < 189 > >' Ustilago violaceae -Ifer- 
ItliSfifJ'' S I' ^ itWWttl' = M%- •> , Mil * *- a* A 

WStll? Dauermodifikation I- TH&. '>9 A 
Coons, Larmer (1980) ‘ 8 »> Cercospora beticola Ayk AWHBI 

Semi-permanent variation Newton, Johnson ;j£» Brown (1980) < S38 > 

Puccinia graminis tritici =4i v 7 i ®lSSH'’'&iES' 1' 

(i;ut7y Christensen (1931) <’«> Ustilago zeae =■ Ifi *r A A AW®?!; 7 

— Mutation =|J-fc ■> 7 ^ A^e, -*S5 ) B?i[5l !■ •> 7- Cytoplasmic influence 
7 , ra®7iir^?^-g-tr y 0 





WBB 


ssfn 12 Jf, go 



Dickinson (1928) < 102 > U slilago levis 

Stakman, Christensen, Eide Peturson (1929) can) Ustilago zeae 
^ -Me AWSP I 7 Mutation — $$' *tr '> 7 Dauennodifikation 7~ -7 ir 7 ?Jg 1; o jip 
^ fiSffi - i- ^ ( 1 ) Dauermodifikation 7 ±§^ 7 in 7 7 - gj 

* mm.m (2) * * = 

h > (3) - mm* ^=> h, a) m ; mm = 3 *; ®m~ * =, 1- , 

(5) ft, ft, h, ^/ffifiay 

Dauermodifikation -#5'UDi-5'i): ; ir, Dauermodifikation ^ itl ^ M x ^ * 3=- ^ / 

•)■ V I- nH-< 9 !) 0 

( 1 ) f llViS - 3 ') ^|^|S -> 9 ;nfg, J JSfcjk •> 9 > Jp-t, Jjrcftgtypjjff - 

a ;i- b %■->', M^® a S^XA'a j. o 

7^-^a k o 

kiJ:rifi '> Dauermodifikation Jollos 7 flg -x ^ ^ gf?j| ^ ^>l\lj.f^ 

^#5li:7f4^ 7/ 

4 -T /# * /#&?&.»,», SSS'> * ^ttn® x#ft 
•^'lifcv / - -> 7 - ( l ) — r &WA]&\$L^ =WM -MM* /, ( 2 ) ffl'l - 

(3) /*♦»* y 

* f ,m 1 >> ; Jollos (1926) «a«) 

/*SK*«#** 8 ft , «=« ,©#>. jtp-r-y /# * 

M>bk Jollos a, Echte Mutation hM*** 

7 7 * 7 i /% 0 

Dauermodifikation Mutation 

It/ ; _* 


■SBlSIf - Hm-?* ^ UlSx ^ 


(Mutation) §g;y 


C&JKiis 


is? 

Waterman (1912) < 3J32 > an Penicilliim glaucum Ai- Aspergillus tuger » 
Blakeslee (1913) < 2!5 > an Mucor ^M~r } Crabill (1913) <»«;• ax Pkyllosticta 
Schouten (1913) (804)^ Rhizopus Oryzae , Demotion puUtdam, Phycomyces 
n itens Shear jfe- Wood (1913) <««•) an GlomereUa -'Mr, Crab ill 

(1914) <87) ^ Pkyllosticta Edgerton (1914) < 12 »> an GlomereUa 

Crabill (1915) < 38 > an Coniothyrium pirinum Blakeslee (1920) cao, qt) » 

Mucor Burger (1921) < 61 > an Colletotrichum gloeosporioid.es ~ |&-r, La Rue 

(1922) < 200 > an Pestalozzia Guepini Blochwitz (1923) <ss> Aspergillus 

versicolor ~1&zr, Roberts (1924) caso 5 >n Alternaria mali ^ Bonar (1924) 
(as) an Brachysporium trifolii Bauch (1925) u*> an Ustilago bromivora 

-l&'T'* Christensen (1925) < 73 >. an Helniinihosporium sativum Leonian 

(1925) < 20 -j an Phytophthora Nadson M - Philippov (1925) an Mu- 

cor genevensis -jfiyr', Chodat (1926) < 7 °) an Aspergillus ochraceus - Chris- 
tensen ] Stakman (1926) (73) an Ustilago zeae Christensen (1926) < 74 ) 

an Helminthosporium sativum ~1j^> Leonian (1926) < 203 > an Phytophthora 
Plunkett (1926) < 268 > ^ Newton Johnson (1927) 

( 257 ) ^ Puccinia graminis tritici -Ifiyr, (1927) < 1M > an Brachy- 
sporium sp. Chodat (1928) c 01 ) an Phoma M- Aspergillus -fpr, 

Haymaker (1928) < 150 > an Fusarium Lycopersici ~ Rodenhiser (1928) cast) 
an Ustilago nuda , U. horded U* few's U. avenue - jfpr, Chodat (1928) 71 ) 
an Aspergillus ochraceus Phoma aUernariaeeamm Christensen (1929) 

(75) ^ Helminthosporium sativum Sellschop (1929) <«o5> Gloeosporium 

-Mr, Stakman (1928) < 310 > S > Blochwitz (1930) < 30 > an Asper- 
gillus — Curzi (1930) 1 01 > an Fusarium moronei Stevens (1930) 

an GlomereUa cingulata Blockwitz (1931) < 81 > an Citromyces lutcus - Ft 

$g:>fc (1931) < 13 °) an Helminthosporium sativum ~ Blochwitz (1932) < 82 >- 
an Aspergillus flavus p A. versicolor ’Ml- A. glaucus -Ifiyf*, Gassnee Straib 
(1932) < 38 > an Puccinia glumarum tritici- Swift (1932)9335) >n Phoma 

conidiogena Me Donald (1932) < 230 > ax GlomereUa cingulata 

Mjtra (1934) < 288 > an Fusarium solani var. medium F « semitectum a 9j ! C :i 

(Mutation) vim* 9 ^ 
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it 


1$. S !W = Ifi tr A Hybridization or segregation X'> 7 -, j)f=. Mu- 
tation sftiiff'MMy’tiklr y 0 

Hafjmcke ■(1916):< w «> >S Aspergillus niger 3 5, St* t, iEifV;)}- 

(fefeT-3 9 * 2 wm s '> * , jeot ssumi-A'-m** 
bii ■? -i- ii- ? 

Joleos (1920) c^so. 1ST) sAtf.§zW$9i=fir, Wk-M**'W8if} , ?W%'> ? ts* ■? / 
W. 3 9 >> A b 7 A* / 7 A zklll 

4i!3 > i (Daucmiodifiloation) ij o 

Killion (1926) < 1SS ) A Biological races MikHT-^S! 

if HI (1927) < 2B1 > •>> Sclerotium Rolfsii = &5S ® 
y'ffMi', M.'?% F&tk&F&i 
#SS = Si •> ? S * Afl-»% F@Il a *S? -> * 2 f ,1 7 7 # 

3 y h Hybridization or segregation 

a 'rtHilEft /#«~»?fl-;>-A7R;* Genotypic chan- 
ge sit* Mutation -y-A7S-te 'J 0 

Dodge (1928, 1929) («», iu, us) ^ Neurospora tetrasperma 7 ||$faN; 7 t; 5 fS bisexual 
mycelium 9 -£7 seX ;tt;j 

unisexual ^*77*S7-7fM*X 

^ ^ - “fc*'' sex change ?|za b ij® 7 7K 7, MB / unisexual s 

* —’Jj > ttMT- J J7 WMM 7 tf x ^lf # ifig-^S-h * !&■?$% x 15 } 
***' Mutation ».SA3 by®*, Monilia sitophila Mutation 

7 Mia* -> 7 tei»EW: = iS#SW = g&nrj-t y , 

Stakman, Christensen at = Hanna ( 1929 ) <«T) ^ Vstilago zeae 
'' um (haploid) ***£*» a 

Mutation 9. jg^ Hanna ( 1929 ) an) 

Stakman, Christensen, Eide jI= Peturson (1929) ««) b R]-f&-JJl 7#Si 

*y. 

Dodge < 1980) <«•> ^ Neurospora sitophila (Albinistie strain) ? 

t if !•:'!•;#: / S v a A.- f*ft = ft *■ , Mm , = „ sex ? 

iit'ix Mutation ** 

7 * ® n; i * * h # a . Ml / 6SH =3?f = fHic •* 


CAW***#!®. 


9 jv 7 fi#ft - if Mutation 7 f|IS x ?v 7 ^-g-fc S J 0 

Rodenhiser (1830) csss) ^ Phlyctaena linicola 7%&* t M© 

'> -r, "8$$ / Jl/M 7M7 9rjv 7 teX-T*, Mutation - m7y a J* 5 ?|f 1 ; n 

Stakman life - Levine (1930) < s20 > ^ Puccinia gramims njj ■?• ;v Mu- 
tation - 3 aSKvHi ^ Sill y o 

Christensen (1931) <™> ^ Ustilago zeae = ^ ^ ;i4V 

® gene changes or some abnormal behavior of chromosomes or even of nuclei 
themselves 7 *fnj 12 •*: V 0 

Dikinson (1933 ) ^ loi) ^ HelmirUhosporium pedicelkitUMy II . momceras, : Mi ~ Bra - 
chysporium 7ftfkM z pM ^ a V rTk^ ^ * R|— 

iS Ir )V 9 IfJlfglflfi^J ~ 0 A ;i> 1' 4 % » , Fusarium fructigemim , F. vasin feet urn *}f '}: 

Bfiih F fructigenum Kit / §| J|$l i 

■fiJiTfljiif x rv =3 l> ~ 3 y , ISIS -ir.yv Mutation - '&"}? 3 i 7 $fl! 

Paxton (1933) l * 265 > '» Helmintliosporlum sativum Mutation 

> 7 - ifeaipW - ggnji -fc y 0 

Stakman, Tyler ~ Hafstad (1933) f« al ) Ef Ustilago zeae -Ijflr, 

^ Mutation i~ jv 7 ^ -fe? y 0 

Christensen :!£=• Graham (1934) (**> Helminthosporium gramineum -'tfe’rAs 
StM^ 'hMIa'I Mutation. * 3 

Henrad (1934) a # 3 > >> Aspergillus nidulans X..j|i®- : y*RE p* 9 7 Iff ^ a *1* 
nidulans imniinutus H. nidulans fertilior 7 2StMlli? r #» ]jijif 

- f$fct 7" iaf# * W* ? W '>> Pauermodifikation 3£fifc~ 3 4 Xy> :ri$* 

Mutation sail I|iS-tr '> ^f|i#4r y c 

Stakman, Tyler, Hafstad ilf;~ Sharoele (1935) 822 > ^ Ustilago zeae 7 } SfJSc 
AViif;.:}/j^; R 13 mvm* >^> f p'> *h£%miL 3 y, IS® 

» if ; r if Segregation - 114 ~ # XP9, f 7 All ^ Mutatic a 1 - iSB3 x. ;u 

7%fr^ y o 

Hansen Smith (1935) < 161 > Botrytis allii b B. ricini 7 '>%} 
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M ix. m 

Mutation = 9 

Koehler (1935) Mucor mucedo S3tWffj9f%7 *'>, 

UMa 9 = m*** Mutation ^7$H?*J 0 

Ullstrup (1935) < S46 > an Gibberella Saubinetii J , eT'SUEeP'’' homocaryosis = 
•>7- beteroearyosis *?D**5^*, 

= »ik&$ ? n » * * m > mm * m. * , m * mm **. 9 mm * an * * 

®. -M& - wtk * ak, j § * * mm ^ sn x * 4 $ ) 

Ilf. ©a'), Mutation *$$■***? *>. /gH 

fix-’' ( I ) Abnormal nuclear divisions with subsequent reassortment and segrega- 
tion of a new nuclear complex or ( 2 ) the existence of true mutants d-ffij u% 
= ISbt--t / h-t y„ 

4 Wj= Mutation I-|I^ i|cAW^|/lK@h 

■> v- Mutation J g j’HS.ff-S-* A-=Ivl„ 

4-1’ y x a- = ~4: © tft i M ~i^9- •> 9 M m 9 , fit"® 9 luiHS 9 H|g 
= Dodge (1928, 1929, 1930) <**=, m, us. nej Schoenefeldt (1935) 

<#M) S ~ Mixoehimaera ; 

-df T'Jd.r-, si/nSittfUc — 3 is -’*'{££&£. V Mutation l'5jJ®D-wHff 

7X, 

i& 5 if*T (Saltation) 

Stevens (1922) <**■*> •''#$/ Helminthosporium 
S 5 ^ Mutation + 5 x 111 ^^%, 

®Ut-'X" Saltation 

i; » mmm*®* Stevens Muta- 

tkm tX#*** Saltation 

Dastur (1920) <*»«) an Glomerelln pipcratum *&?"&&&&& 7V0L*£ 7 Varia- 
tkm h s^K-fc '>*mm Saltation hRi-±.) 0 

Cavlev ( 1923) «••) ^WT-||®-T*3 Diaporthe pernidosa -ft*, J® 

SSlii 7 ife X ' )1 SUM 9 ;l\\M : ?m-r>, Dickson (1923) cxoo, ^ Collet otrichum. = 





» » *• t = m * 



-I&tS Moreau ~Mi~ Moruzi (1932) < 244 > 24EJ ) ^ Neurospora Wiltshire 

(1932) ^ Stemphylium Charles Lambert (1933) < C6 > ^ Oospora 

micota Das Gupta (1933) < 04 > ^ Cytosporina ludibimda Dickson 

(1933) c ;!{ * s o ^ Chaetomium Galloway (1933) » Aspergillus lerreus 

4 r* , Greaney jlfe x Machacek (1933) < 348 ) ^ Helminthosporium sativum —jfs- 
Greene (1933) < 842 > ^ Aspergillus fischeri (Variation 

/j^I (1933) i 89 «) ^ Piricularia Oryzae Me Rae (1933) cms> Cercospora 

dolkhL C. cruenta life- Helminthosporium Sacchari - jft - r , Sundararaman (1933) 
<SS4 > Colletotrichum ~ MT f Snyder (1933) < 834 > ->> Fusarium orthoceras var. 
pisi -j&'T (Variation ^ As$ 7 fililJ ), fljtfc (1933) ^ Alternaria Kikuchiana 

Winger berg (1933) c«oa> » Actinomyces flavis Biraghi (1934) 

c34) ^ Gloeosporium olivarum (Variation ^ Henry (1934) 

(064) ^ Polyspora Uni Palmiter (1934) < 2 « 3 > ^ Venturia inaequalis « 

t’, Sibilia (1934) < 300 > Heterosporium gracile -jj^, Sleeth (1934) ( 333 > 

Fusarium niveum (Dissociation Ramsey (1935) <»*) ^ 

Pleospora Lycopersici jU£ =• Macrosporium. sarcinaeforme = #$-7% -jt =. Stevens <***) 
h M— M'Si /•=£• i* = ?k Afi'iflll t' Saltation h ■> xllx.-f'S.-'N 5 0 
Leonian (1825, 1826) <*»*.*«*) Phytophthora Mutation Hjgx * 

^ 1'^lt Dissociation x v .y . 

Leonian (1932) i 307 * •''96IS7 Fusarium Jollos 

[1914, 1920, 1921) pumm < Calms jfc* = Coons (1926) (•») 

T (1930> taaaj y Ophiobolus Miyabeanus /J §-& Rft F fffj — 
fif&H /ft®*®!*, -&® 7 U'n *> * 

SScfc 1 ),, fiPf- (Species) yjgf^g-y 

(Phase) 3 ') )$;£ ■> , / 5 

***'• ^ /Mia t -> y#;^, ^ii 

y, i- ^ / jg-f- 1 /RJ] = 

X A— 5j£ yggfll?'# a 3 *•„” h m%? &%.->, S^-5 

a Dissociation **8^ 

"•l* B J iff* !> in i d,-i4-*-« rti i .. M .Th >4« !-=» . . _ _. • 


lipISl 


F* * 


« 


* 


< 


a» 

Orton ( 1985 ) < 202 > ( Fusarium niveum E. F. Smith) a !) ¥•}& / 

ft#!® t' # Dissociation -5- A n 7i ? Jit x IfcSfc ^5, 

BUdE®* = Mutation -)■ ? 

yhS^ Saltation (SftKMSil 

|£) I- '> -rX Ok'' >• I* x Ase z®/# 

4^ H-^-gfx ;R=ifijiii=fEMi’> ^ /tin*#® • ■ •> x> ! “3 * 

=SiHx^r^fM‘}f;3 9 ? &?■> ± 

J Mutation kTHS'^xASft* !- --> IJ-® ]-?354 

® ;#!££* = 3 *£®WSKfil!£®^ '40J& (Saltation) * 

a-M 7 WxllzM-'' v 1- §fcx 0 

0 6 $ 7 K^fi<j|l%y Jjg|a 

feUi##»a 9 Pillars' 9 *ta?, f&Httt* 3 9 

TSUI'S? at^^fL'- + ^'| 0 ia »9 9 #c)iXBT^^X=#XX*'>X, ®>'j 5 - I 

^ a 9 mm*** >■*■ 9 . ^aa 5 jhm»w '•%&&* 

>>, $.m% if § B>#* *gfc ?v* A-®- » *• *, lit 7^ >rn ft y W ?- , fUtfet 9 ft 

*h&«ii *• *»”/*»&* »*. j ' 

¥■ ^-*iK**JRSS ?3fc ’ j 

HUlc® AkAfl'J^-i'' ( 1 ) Mixocliimaera C2) Hybridisation or Sugivgiiion, 

( 3 ) Dauermodilikation ( 4 ) Mutation or Saltation 3ff'S* SWM~ 3 9 xIKftx 
/ - •> r, Xr WM H v * A-#lft /liH-*' Hybridization or Segregation, ft 

'/. !■■ | 

tkiWi s 4) "a ^ Itl4 ys Mutation or Saltation =• a;v-=e S #-> 0 - | 



t; 7 $ 


1M 


b v r ^ 

fltfU-fc /* s&» (Saltation) 

(Mutation) fc 5 Si- A- ft', ±#mM 9 '> * 


1 - US . - feS §£J 1 


Sfgfli 1» 





"?* & $:'ji»a / -i~ '>, ^1932^ cass) ^ Ophiobolus Miyabeanus 

s ■>■»?-*, Hi# sftMWfa- 3 y*» 

ft ftiS* ?, f- n%%-y 9 ;v^i#®ig^3 1J |g,ft'>. MtM >%■%■* 

•>r&7{tm*mi'>> ( 1934 ) <«•> jE^^gsxm®® i 

•'-* - M •> ^i&ms xiii e in 5 ^ a $smM - h 

-j' (1930) C225 > y'gfsj (g'IVIIIffsf$15jE) S3*a, 

Lw !• H/»l= 3 y ^fsl. = ]- Lvvb 

^*>1 QWLf&i' »&$?*, i$>?r>jl ItJS = §^ 

^^tsl^il;<5ii'fc'’’'> il'fc'4^§§-'’ > [_v - >' I tr 'y~\ $&'s a V ?> ^) p f- 

S&Wfcifc* Lv^ i 1|= 3 !), ffl® ;%{£?&? a**, H¥ 

* <«. »»« Bacteriophage <*«) ^ r- 
*'* Rw-teriophage x»*e / YU* & 

mmmmm^m v '/?iia*jS!«;it7inrf^5f A ^^ ^ 

y I#? ?&'<*. 




«»««« = t&r ~i»* 



1* K^. XaX0 3 nfcli* * **&&& 

= B!liS5'^ll S' 9 -><&'> 9 #ic J*m 7 MM* * 9 B* , XaXO, 7 fife 

-i;-x A h >, 3fc = XaXO., lk’'EM9\fcX-> 9 Atyj 

-& / smt*& 9 * > *n*> ~y k 

Haxsen 5lii= Smith (1835) < 15 * v ' ->> Botrylis allii 1- B. Ricini ?$&{$}&&'> 9 A- 
9 •> (,M * l8S * w> 3jS 9 9 A Mixoehiniaera. - 

9-2kW 9 1- 1- «'$St7Ki 9* =, Mix««liiraaem » 

y\ zyX •>■?-, Gene change ? *& / b 9 §}?£$*■ ■$&'>> ~X. #)ii'-l;9 b S' 9 

iKjw!* 9 **%■& s?k»'%m- : &'99* j i- ±->, ii^way 1- ''m&m* 9 *■*%& 
; 7 Sl-fe-t *> a ^ * / in 7 •> -MSMM&MMfltM 9 8IP£3i i 

Jififfi 7 > ■'' A M [>'] /■ 9 1- S-Jj * o 

3fif / 2n 7 /#7 >* > >WL9 HK19 ]■ •> ?®r 9 m -j> f f cii auto 
7 A- 7 fi-t* -> a 0 


±f£I£ IKIfelS® 3 9 X 9 in *®im 7 # 7 y . 

I. (1) M i xoi ;him aera ( Heterc icaryosk ) , (2) Hy- 

bridization or Segregation (®$i? (3) Dauenuodifikation (ik#f 
lil'4) j)fc = ( 4 ) Mutation Saltation 

-- 3 9 MM t-iWiiM 9 fa's 9 9 ik?Jt>W&' s Hybridization $->> Segregation 

JtltBl ?t->, v 7 Mutation Saltation jCailM 7 ■? x -t- / 

^ ;v = (Saltation) = a y MM 

II- 3 }V b Cl) ( 2) &m 

(3) StM-Milfe = (4) 9 i & 7# 0 

ttt . s^j^^Wiaic7i|^!i/#'0i3 y^iSx^H'^^' Cl) 9 

A i!i (2) 7 B m M- (3) fiWMKi 7 3 ® » )>!H > # 9 

V, W%M9& WMM 9$m* 

b 9 o 

IV- ( Ophioholus Miyabeantis Ito et Kvkibavashj) / 


nafii 12 it--, fsifite 



v. mmm''W&& ^si» a j *««*. 

'>. 1' ^ KM'iMn 4*iKfefc = ■> ±H J ■? * * ? -r v 0 

vn. ifmstui meosb-^hcb « 

a 9 *8Si*. 



*»»;« v X'Wmm'iwsL *k»«w* 


^XVI 


^IrS' ■= 1A Ophiobolus ( Helminlhosporium), Brachysporium, Altemaria 
Fusarium 8 flt> IS j&fjljj J -Fib " ® * ■*' 

7®«* 9 . 

(Saltation) 9, ^ 

PMfifoiiSS s -'"> IlilIMWofM t 5RH -t- ' *»W 

h 1^* -MajJ^^ig* * / -J- >; 0 

* ^J|i£''^iiilf4: (Mutant) HUM* n,9 * (Saltant) Y 

-t 9 . 

*ni=tr^ &ig * & «r ^ , ten A'-an * ^jRjsw^aas! 

1. (Sector Type of Saltation) 

> 'vE#*' »Jf8M8i8SIW # B3K (#3K> 

V -f- '> -f-WSlz, }i^e y -J- !> „ 

2- JHRqitt&Mlia (Island Type of Saltation) 

1* y '> iK'ftf * A tS^-k * $1 ~ f£(fe > ^ x 

3- (All Saltating Type) 

H > •> ^gnx ^ y •?• y o 

4- 1l4&£KJt£! (Ever Saltating Type) 

t- •> r- a y , — &S8I13 - l$-t ’> & >v # -- '4ffi 

V||iix;n-e/-?-9 3 

JfS III ^ A) r » » * '•«'> Brachysporium Tomato (Ell. et 

Barth.) Hirob et Wat an a he A ffl , *»L a ^ ,J 1^ 3 5 

SKSIIM^ISSS (Brachysporium ovoideum Hirdk et W-atanaiuO 

ffgfli iz sy, *5f|si« 
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B? 


it 


M ® ( Ophioholus Miyabeanus Ito et Kuribayashi), 

( Alternaria Kikuchiana Tanaka) ^ ^ f2#-fe !i 0 

-jr. a, 

i. ( ah) 

Wt mMW *, 

2. A = mm ? flits ->F^o 

3. S = ?, $Ms3WmbWk- 

4 - = it ->ifeaw»:ff - ** 4 * x 0 

5. St-yAl^'-jI;!fJ.ft y if fijftg y jPJ®® * ■> = »H = «x;^ 1- if *„ 

n. ismtiii cbs) ' X ;' hn * m ±?-4 j* D 

1- St^ iSleHijf fi -> , #8*711* 

= *a,±^ = f.h>^, ?2£3Sxyi^H*, 

2 . Ax.(ft =■ 7 AA '> % a 

3. * «. ?■? >mwmM * ife«&«tgf§ft 

- "&§?{!; 7 3 R^ a 


4- *|g$iMt'l'5fc» ■>?•, A =• zb *&, 

$ iff T - iiM = fX&H X A-tyja-T !)„ 


“At, 


i®ii 


m w m^Kmw^im c o P uoboius ml 

yabeanus lio et Kuribayashi). ( Brachysporium ovoideum Hiroe et 

Watanabe), Sit Lfyl-xtf'JVJnmwm ( Brachysporium Tomato (Ell. et 
Barih.) Hmoe et 'Watanabe, Bra. ovoideum, Hiroe et Watanabe, Bra. senegalense 
Spegazzini), fr 3 m = Iftft ? Hi x ;u (Helminthosporium Oryzae-microsporum Hiroe 

n. s])., ( Brachysporium Capsid Hiroe et Watanabe) ^ = 3 j!H:P.|tE$i 

If?.® ( Alternaria Kikuchiana Tanaka) «$ i; o 

JR. n- jv^ti - -t >; 0 

1 ■ S?$- * MW&i * -tm - •>?- ^-^-3 j. 
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2 . gMis^iks^w-is? > s = .ih mu :• -% * jmsk * » 

k 

3 . '<m mm?m* ■>?% &« * t 

I»S8*^1 fill ^ ■=& /^X®?^l5HS5 r aaf|P'>-R|:f4 » fffifX.*' a 1- ^ ’>,. 

4- A I& ■) = #Hi = ii£IJd ? A/ft '> ^ K 


' N ^4-^.?$StJI-lS - S x frffiffliifMtedH ffl-M {Ophiobolus Miyabeauus 
Ito et Ivurieayashi) 9. 

mmmm > *** ; •-- •> -?-ntm^ 

^aaaefr *&&,**»* /i-K M---&m?mm.''r) vi m *$mm 

*®m * mt>n^ *, *&»«* ** 

s^Xs in =H'3#; 7-?K-t y c 
1 ■ / S»f K * y o 

2. I Fm+ 9 . 

3*5 VI II = = » X C Ophiobolus Miyabea- 

nus Ito et Kuribayashi) - t § irfr 2 fc%i 9 » 

is^^^wa > iwm&± =• * *■ *&w/k®i * h*$ >»{&***. *g 

/ 'in*, 

MM x*-*-/ -> 9 0 *i{ »J#x* •=& y ^ ' in *#&: ? -fj x 0 

m vn is * n wmM -M*-* w&u - * ? saw •> . aw 

mm > n\$%%m?n s ^ * * y . 

m> ^MUM-SI* * ^ 41 = #$! -> # 0 

'*§&»& fir®-* v k*. 

If t = ft r-ti * --- = UU * ^ x 0 

£ I C Alternaria Kikuchiana 

Tanaka), (Fusarium niveum E. F. Smith), IS* L^ ?'*.**' 9 

>> a”| ^rscm (Brachysporium Tomato (Ell. et Barth.) Hiroe et Wataxabe, Bra . 
ovoideum Hiroe et Watanare, Bra. senegalense Spegazzini) A-tfr 

ffiSW7e«*y. 



is fn i2 tf., $ s i m 



CABS'ftJiSfcft# 


mwmm * m *■ ^m?»* *» ww* 
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C Ophiobolus Miyabeanus Ito ot Ivurirvyashi) 

IfS'N 32° mi 84° C '&&.?■*•>< % 

30 ° m. 32° c * 

9 it'> *'* s-f'h 

#11 \_irv * v 1 f = mHSfcfaft’ ? ^ a Brachysporium To- 
mato (Ell. et Barth.) Hiroe et Watanabe S / A il-’', Ifffl 

a 9 M 

/ Bwmrnm > b * a f m ■> mm ? % ? * -*- 

s=-'>7-, 30° ~mi 34° c / Sift = ft / im X A -* 

% 4f4)r-i» /Ml 7fEW* 9 . 

( Ophiobolus Miyabeanus Ito et Kcrihayashi.) 7 

/infiJ® a y 1£-> 7 v, ® 

wb^mmwitm ^ = »*■** / an ?;*x. 

#® f ®B * 7L ( Brachysporium Tomato (Ell. 
et Barth.) Hiroe et Watanabe) / SiHS? / A - a 9 )t / Wt 

y ^/= 

H9 5 * - & /M$? ffii-t V . 

( Ophiobolus Miyabeanus Ito et Kurihayashi) / .fifli; 

USMfe* 3 y , /UWt'S/ A-* / 

^ 'Jo 

( Fusarium niveurn E. F. Smith), (Altemana Kiku- 

chiana Tanaka) 3l = L¥ + b ¥ -> '<1 Mh^M^S ( Brachysporium Tomato (Ell. et 
Barth.) Hiroe et Watanabe) ^ / #11 / / A ?$'’'> #8tw$f!l - 3 

y , #&a = $m X. 

mifMmmn mwwm&M / b ®~wm * 3 

BXIM* 7- » & *• 7LfeJ*iSf# ® Bii * ? EK ■* 9 „ 

/ A M® 3 9 giS-> * A- Brachysporium Tomato (Ell. et Barth.) 

Hiroe et Watanabe ,J 

^gj-t •> * / ^jjg 10 $j*p, > '<1 a 9^J“S|-t*>1S^3 9 /--e L a 

=fV **-w/ 9 1 H >j %-M-t •> 3 9 /*/^aS4®^/4c4-*ay, 

4H£ i- Tr ?k / 1 l^'ifi- / ifif# / ; l ^ / !• Mb5-b ? tu. 
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tX 


- 3 9 ( Ophiobulus Miycibeanus 

hr, et Kuribavashi) 9 2« %l®. 

:t ■--$ i4 a 9#i ^sa* y . 

S' 7 3 J ■ = 3 9 i®* 7 /^SS-TV'®« h *fW3- 7 

S 14 SHy^'^SH^-Si 3 9 7--* /■>'S«'^!I 7;iH§il7?T;-fcr 9 0 
3 9 h ?>T; '> r u K-X-, m 

iSittt * t- 51 * . ili#®iM^ = ft M48 7 2tlSM * -r-M'P -y 9 . ffij •> y i$ 14 wm® 

StS$'l$ 3 9 7 SpHifcWl - it '> iS'ffMffiS 7 •>„ 

to tern * 3 9 7$** * 

i>i]«7 9 „ 

w*iai#= 3 9 * *»nfg vm* 

3 ')M?, Lzw*~\M s -ti'>7''K§ i-mjy ] )u 

* xii it - K 7 ''mmm®M - 3 **>!*& 7 = m * *wmm * tm* 9 0 

( Ophiobolus Miyabeanus Ito et Kuribavashi) 7 

vm** ms a 9 * 
»+« 7£a$**«' / 7 8 ft -an*** 9 , 

ff‘i / \jfv Jr *. sK 9 <r a 1^}®^} ( Brachysporium Tomato (Ell. et Barth.) Hi- 
KO,: <* Watanabe) 7 A g? a 9 JM-> 7 ^<'p5^SI|?ili7'lnTm=fl 

-* Ibid !• M $• 7* ;t'$jJ]JCf3; 5* /-j; •> , [_^f + ^ j, x ~] ( Brachysporium Tomato 
(Ell. et Barth.) Hiroe et Watanabe) 7 -7 A §9 a 9|ggg.> 7 ^ 

S'-'<*1- ic-jt = S1H-S;>'7 1 ^'®® 3 9 *#07. Min~M'> 

|_a a'/ 7/ A 7 9 I ( Brachysporium Tomato {Ell. et Barth.) Hiroe 

et Watanabe) 7 l^mil 7 A ® m 9 gH-> 7 7^± 

W37H L'f *1 7 :t7K, « *m'>m 9 *>, [_7tr 

* : * * L ¥ + * * *> '*1 ^ - tl •> 9- * 7- 77ji •>, til] * a litlfji'cf'g a f I 

* 7ifrA*-t 9 0 

j^‘ 7 a 9 @IJ1 •> 7 7L, 35 7 gfeifc a 35 14 

* m *> Li«7Hxl 9^t7 7^:9j-A;L««iffi77rc->7 9 C 




mwm m » m * s * * 
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-hta / in * '%»mmm.& *39 * s?si ? * ■> . $ro& 7 ; 5 * jl 

5x, «(&$*!#& »W 

it^Jiaia^^+is-MJ I- x t . 


i-awm * k 

mmw-MM'>mm®~ 3 9 &M* * i* ^'sw&ssftm awpauautsb 

/r*#, ±jmmm> &«a*r 
m . * 
^mmmimm.' Ait» bi. ^«a»«.^iisi > 

* * / --- ■> ?> mm > as v m.mmmim im ? m * » * > * ? „ 

bp^ii 9 9 9 / ».* 

ts * a 9 mm •>-•& / •> 

ixtsma 9, T'-tam /mmmmmvmimm'smx * 9 ^ 

>M£JR7li» ft*ftHttllJKB»;fc#' 

XTiJ =¥- 9„ 

SS (OpMobolus Miyabeanus Ito et Kurihayashi) 

= ^ *■ ^MxMmM - H 7 , 7 EK-fc v , 

E = ^7 7 7 E« * * 1- ft » ?*c ' SB 7 fx^ 7 u 0 

7|M7 7-itV *-®3 £ ~milx A'^e > ~ ■> 7, —Mi# 

/SB^ai?M^^. a ®3 9 * awm**- att 7 sir * ** 

7---->7, Sji/SiS* 3 v, ■£?« >[«-«]; 9. 

#2*= ti / Bwmtw‘m-% 7 m * 9 . 

- f"J'f sWtM**’ sM 

%£?&*? 9 **& /%&* •?•#•*>. 

M'tfMMMmM -&»• U ''-Mf&M&M - * SHLfe **> 4 a S8 - & 7- ~ 
W&t'&fc 7 3|$ *. ( $£}$ = Ik’r f£ iiH 7 BB '\ Mi‘ifiSMMMMf>± - HW x * 

fly, ilia^a* ^ JtTW * &W* *> «• 7 

' ^"o :• 

= ^ 7 fett * 9 „ 

Saii I- '> xfliliJ x / Snfsj « 9 xr, ±9^&® 7 ^.J2 SbW 


BZifil 12 if-, #5 #^iw 
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'it 


yy- »;. 

20° — 36° C 23° ~ 2S°C Sfc»f* 24°C MSM? 

•*•'>> 16 °C J-l/.T = l&T^'ik y ^IJi-lr X'„ 

‘4-SI#£ 3 v J -'>7- 2 %fflffljnff}l§&2f$t 

♦Sffc'' 23° c = I^T-lir#f?i1 0.496 ~ 5.106 mm 2 , ^i% 3.511 mm-' y^g® 7/T5X, 
1 5HH] 0.0S3 ~ 0.5 p, 1 0.291 /t 


^IS^' 32° C = 54 B#Rfj, g^s 74 BfRIJ, 64 B#ffi] g = 

'>, 23° C /'{a-®=^7 1 ^-!fl+^ 49 69 P#U, 59 B#Bfl g « WM*. 

=3 y^>y $:f|H J ~lrM -t7;wi^ ; = ->r, MliPIfifllil-SsXif 
5%i;iy io%u±. 

-w&'' a mwmmM ; mi t#»&s mmm ? 

10%M - 20 y|jg 

m-k#ur*, 2%m~ m;&mmm 

'um*- 


y US ? if gift a = ■Mf x jvi§{f = ■%■?■ ^un x 0 

-> *■$''> SSait# 'WM *&?&&&}&&%#, 

HU s&MtB f& hit*, 7 

>V)V*£ y -)• i; o 

M1M s q>® *&.**,», » «;T* ikM'MWMti =S£ 

$S®*J = |g->'7i, ,v=e 7 -?- 1) „ 

-3 = /jR****** * 

ft ■ ® e # ' f = it «/ 7 * 7 * 9 o 

7 4'«=ia^;L.;^X}W4'-ftT-t *«#]!$# y f##- a y .> 

Chitmase, Pectinase, Cellulase ^ 7fcl*gj9!f yft-JIJ .* y * y o 

yM=n^7V7X«a »«t* y-fifife-, »}< »&?a* y# ffl y 
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/■?* >;.„ 

$ TTTTT ^KIslivTc ^EilS-fc 'J . 

» 1 * = & - 3 9 Mil-t *§tJ4® !> a 

t'lfcll'ilVfii 3 v : mk-r*B®73:i f »'* s *'>?,. 5 %-Ml 

=■ 2 ^oiil;||j!/nfl]SlwSlj!afI'®^iwS'$J--K^ >N iaW ; ^# M^-'-P^Ja ’-^' * 3 - s_ 

v K •=&> i&lg^^tin-fciF 9 S'* ' 

W,2%* M f - - ft *r a &)IJii$'Mf®j&Mm s W&MM ? IE® 

•t >; a 

0 & 6S)»I®«''. miStl = 3 9 ts HIST® ; *-$ 4' = ?m?» 

®44iwT, si* >■&¥&?&*?■%!&.'> 9 *% 'iSl^ft^- Fj4k.-fc->* ' 

9 „ 

ip3#“ ft ? ; e&wais / «m / - is * ***&&»■ 

?ViM* 9 0 

v- k •=&, *- 

/ e &H3S 1- 8i*. ®4* » *T. 8** -* ^ 

fc : t : •> * > 'ft'ft ' iSfflffi3£@ *• 9 o 

1M* *&*■'*& ' MiJifc » itf#ilil f< -> Mia i- fitf fflf-S‘ > -> §SM * 

IS ^ ^Slalu® ^ 12.® -t 9 „ 

J734jir : -> 9 . 

? Sift * )V 3 i-#^1ffi''4 , T[Sfl 3 9 *•, 35 ^B&ffcfilSf ftsfli # ^ ^ 

*o 

>' ^^n" 3 9*35. 

j^_h -> itftgp^gi a 9 ^8H«SMk ^ SHtSISRfl * ''&M * M$M ? ft xa'* i- nj| 

* -f- 9 0 

g (Kj$£ / xaiiif / Mi® = ft- 7 *■ / « ■> ?, £$&% a. i- it ftsBRira 


Bgifll 12 ip. 



— T X 0 

kj: ; 2 s® 3 y &ss$£$££$ h »®» = # x * «$ * }v§m~, Mitsm 

/+ y. 

* s '.w*.*®*®** s>„ 

iwi«i4^'»wt«?g7iax;vt 7 » m#hsi= 
#**#8**H«-n £?»**«, &«®W:fc»fb#«;8:&03 9^sng->#^ 
9. HbM 8=, @g 

- 3 9 Itilx -'*'■=& /^- 5 „ 

®6f=K?^ = || x *f> / ftsfffitjrife / WI m = H ■> IE 

y 0 

®$®3fta&& sym?m $*&bi*, ±»&fiiwi®®7 nnx,^ 

^^07- ^-x =r >;„ 

#a* ; ®s§ * x 41 = it a- *• 9 *i$$» a ? stst x *, 

■*■• ) ?kiS = ^ ;l-^& 7 » it '>-ft®®{S / >^- 9 „ 

WiHitill'ig (2 mol.) KS^-feX, 

( Ophiobolus Miyabeanus Pro et Kuri- 

BAYASHI) / MMmmft ; II* ? IE® -fe y 0 

W® ' ti» = frMtH-'' MMm a 9 

= frMU-T- J #§'N, "(Ig 7 5M» = lira 7, ,H3-]Kf? / Mfofe 3 u -h ,v 


a®#*®® » = n * 
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Mixochimaera ( H eterocaryos is ) ,!ft =• ft] x n-$b¥\ ? ’4 : il&'' s f£ 
Sl2:¥=f£x^$|Mii'=lt® (Hybridization or Segregation) = 

^ k-=&, antsw®® /'flf-rv 'ras*? 

= ( Dauermodifikation, Semi-permanent Va- 
riation, Cytoplasmic Inheritance) I1£-S:F : *.A'$t$ , j5'jlf' N > ^kXW’ltK- 

^x-e, skft=H rn<b 

x;n = |-fc ; MS = #7f;v? |£ffe-fc 9 „ 

= (Mutation) = > 

smmmrn s±m 9 . 

H 5 (Saltation) 

*Th FI '>r, Ml#l » “»*■ X'M&£ffl ' # 

4 SskXMMM ^$H^rS > #® »»*- ***«# 

m'\ a 9 urn* -> 9 . 

m 6m*nr''-WMMM **§ 8 ^ 1 $"'' * ’1 0 


f£)[£gj (1) Mixochimaera (2) Hybridization or Segregation 
(3) Dauermodifikation ttfe=- (4) Mutation or Saltation ^HKH — 3 

jj, x #,*& ; - -> x'fffifeffefl Hybridization or Segregation, $t 
Mutation or Saltation - a A-^e s ^--> 0 

gpggf (1932) < 228 ) = Paxton (1932) < 2 «“> 3fc = Hansen life = Smith 

(1935) (»«) 9$ smfc & a ’1 7^-fe* ’1 . 

UK 8 ^ x 7 KIMh-JS a *#& 7- ^ 9 . 

I. ( 1 ) Mixochimaera (Heterocaryosis), (2) Hy- 
bridization or Segregation (»iM£fft ^®)> (3) Dauermodifikation (*8E 

( 4 ) Mutation (i^fsflM) Saltation ^ ^-E'-S 

=. a 5 2PJI'>, jjg /# V 9 *#£“>> ikAWSIM-'’' Hybridization &->' Segregation 

#±S ?-}•'>, te- KI-4- ^g y § V 9 Mutation Saltation (H-±H 7 A- x ee 7 

(Saltation) -3 '1 SfS 



Bgfll 12 $5 5 ;gj£ 1 id) 



-*r '> ■=& 7 zh ] ) 0 

n. ( i ) c 2 ) 

$I2S!®JIS! ( 3 ) « (4) ' 4 gy = £•§? x * ?#„ 

ni- 1-^^ (i) a'W'^»n®^ 

a m ( 2 ) sbm$l* (3) ' 3 s 9 

itxji- - v tm* v o 

IV- KSWSIttfiJE-S ( Ophiobolus Miyabeanus Ixo et Kuribayashi) y 

mmm. ;w%*? Mm mtm 

V- 0 # / =■ 3 9 ^iS^, 

Yi. 3 »*»a 

•>, ® ?. 
to i'ra#^^BKia » 

3 >; xgiix 0 


c.aiRK»*?s-gf 


* jki mm$c 
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EXPERIMENTAL STUDIES ON THE SALTATION 
IN FUNGI, PARASITIC ON PLANTS 

By 

Isamu HlROE (formerly I. Matsuura) 

(Resume) 

In the present paper the writer intends to report on the results of 
the author's past ten years experiments on the saltation in fungi, with 
special reference to Helminthosporiwn and its related genus, Brachy- 
sporium . 

All strains of fungi used in these experiments, were started from 
single spores. This paper is divided into twelve parts. 

PART I. THE DEFINITION OF SALTATION 

The term saltation, instead of mutation, was first proposed by Stevens 
<824) to parmanent variations in fungi, for the following reasons 
the existing differences in definition and usage of the term mutation, 
also our very limited knowlege of cytological conditions in the genus 
Helminthosporiwn and our ignorance as to whether it has a sexual stage. 

In the present paper the term saltation is newly defined by the au- 
thor as follows : The term saltation denotes the same variation as muta- 
tion in fungi where the cytological constituent is obscure, or is distinct, 
however, the results of breeding experiments are unknown. 



PART II. VARIOUS TYPES OF SALTATION (338) 


After detailed morphological and physiological researches on many 
saltants in various fungi, the author distinguished the following four 
types, according to their external appearance : 
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1. Sector type of saltation. . 

2. Island type of saltation. 

3. All saltating type. 

4. Ever saltating type. * 

I. Sector type of saltation : the fan or wedge-shaped mycelial 
patches of saltants are separated from the parent mycelial colonies. 

Examples : Brachysporium Tomato (Ell. et Barth.) Hiroe et Watanabe on 
rice plant, the same on Cynodon Dactylon Pers., and the same on Cyperus 
Iria L., Bra. ovoideum Hiroe et Watanabe on Italian millet, Ophiobolus Mi- 
yabeanus Ito et Kuribayashi on rice plant and Altemaria Kikuchiana Tana- 
ka on Japanese pear. 

II. Island type of saltation : the mycelial patches of the saltants 
are produced, scattered on the original mycelial colonies, appearing like 
an island on the ocean. 

Examples : Ophiobolus Miyabeanus Ito et Kuribayashi (its conidial stage 
is Helmmthosporium Oryzae Br. de Haan) on rice plant, Brachysporium ovoi- 
deum Hiroe et Watanabe on Italian millet, Bra. Tomato ( Ell. et Barth. ) 
Hiroe et Watanabe on rice plant, Bra. ovoideum Hiroe et Watanabe on 
rice plant, Bra. senegalense Spegazzini on rice plant, Helminthosporium Ory- 
zae-microsporum Hiroe n. sp. on rice plant and Bra. Capsid Hiroe et Wata- 
nabe on chilli etc.. 

HI. All saltating type : the mycelial colonies of the original fungus 
change wholly to that of the saltants. 

Examples : Ophiobolus Miyabeanus Ito et Kuribayashi on rice plant. 

IV. Ever saltating type : after a certain period of its development 
on culture medium the original fungus always produces the saltants. 
Examples : Ophiobolus Miyabeanus Ito et Kuribayashi on rice plants. 

PART III. SALTATIONS IN VARIOUS FUNGI 
BELONGING TO SECTOR TYPE 
OF SALTATION 

This part, which records the results of experiments on sector type of 
saltations in various fungi, is divided into Six chapters. 
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Chapter 1. On the saltation of Brachysporium 
Tomato, causal fungus of Brachysporiose 
of rice plant 


The causal fungus of Brachysporiose of rice plant was first observed 
by the writer in 1925, and as a scientific name Brachysporium Tomato 
( Ell. et Barth. ) Hiroe et Watanabe, was proposed for this fungus. C171> 

Brachysporium is a genus of Dematiaceae, and is characterized by dark 
brown mycelium and conidia. The parental form was isolated from an 
infected seedlings of rice plant in April, 1925. In October of the same 
year the author found that from the lower portion of the slant culture 
medium of apricot decoction agar, a white fertile sector grew out among 
its parent blackish mycelial colony, (cf. pi. 1) 

Subcultures were made from the contrasting area of this culture, by 
transfering some of the white mycelial patch to other culture media. 

Repeated single spore isolations have been made, and these cultures 
remain always constant for the character of albinism, as do the cultures 
made by isolating bits of mycelium, and this albino saltant has consis- 
tently maintained its albino character during elven years up to the pre- 
sent time. 

Comparative studies of the saltant and its parental fungus were made 
and are summarized as follows : 

I. The effect of temperatures on the mycelial growth of saltant 
and also of its parental fungus has been studied. But we could not find 
any remarkable difference between them. The optimum temperature for 
the mycelial growth of them seems to lie at about 28°C. 

II . In order to ascertain whether there are any differences in de- 
gree of virulence of saltant and its parental fungus, comparative inocula- 
tion experiments were made on the rice seedlings. The results obtained 
indicated, however, that they have almost the same degree of virulence. 

III. The conidia produced by albino saltant correspond in size and 
shape with those of the parent, moreover, other morphological differ- 
ences between albino saltant and its parent also could not be recognized, 
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with an exceptional case of albinism of saltant. 

IY. The general cultural reactions of albino saltant correspond in 
every way with those of the parent but the saltant was absolutely 
devoid of the dark color of the parent. 

V. Comparative studies on the toxic action by their metabolic pro- 
ducts to cuttings of horse-beans, showed no distinct differences. 


Chapter 2 


On the saltation of Brachysporlum. 

Tomato, causal fungus of a leaf blight of 
Cynodon Dactylon Pers. 

Brachysporlum Tomato is omnivorous, and also parasitic on Cynodon 
Dactylon Pers. as well as rice plants. Material used in these experiments 
was isolated from severely affected leaves of Cynodon Dactylon Pers. 

In May of 1928 > there appeared a white fan-shaped sector from the 
normal dark mycelial colony, on plate culture of synthetic agar medium 
with asparagin. ( ef . pi. 4 ) 

The Same ex Periments as mentioned in chapter I were undertaken. 
The results of this experiment were almost the same as those men- 
tioned m chapter I, with the exception of their virulence. 

There are differences in their virulence, saltant was more virulent 
wit respect to leaves of rice plants and Cynodon Dactylon Pers. than 
parent, on the contrary, to rice-seedlings it was less 


Chapter 3; 
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as above mentioned were undertaken. The results of these experiments 
are summarized as follows: 

I. The results of these experiments were almost the same as in the 
above mentioned experiments, however, saltant and its parent differ 
greatly in virulence. 

II. The saltant is decidedly more virulent than the parent with 
respect to leaves of Cyperus Ida L., moreover, the saltant infected 
severely leaves of Echinochloa crusgalli Beauv. subsp. submutica Honda 
var. typica Honda and Cynodon Dactylon Pers. on which, however, the 
parent is not parasitic. 

III. Such change, in parasitism, of the saltant as above mentioned 
is tremendously important from the standpoint of phytopathology and 
plant breeding. 

Chapter 4. On the saltation of Ophiobolus 
Miyabeanus Ito et Kuribayashi 

When the fungus, (its conidial stage is Helminthosporium Orysae Br. de 
Haan), has been cultured on Saito’s onion soy agar at the temperature 
above 28°C, white or grey floccose sterile sectors appeared frequently 
on its parent blackish fertile mycelial colony. The subsequent cultures 
from these sectors showed that some of them remained constant and 
always appear the same under identical conditions, while others revert 
to their parental type at the first transfer (this type is apparently a 
typical modification and is not considered here) or after several trans- 
fers. 

Chapter 5. On the saltation of Alternaria Kikuchiana 
Tanaka, causal fungus of black spot disease 
of Japanese pear 

When the fungus was incubated at 24"C. or 28°C. on various culture 
media, among them on apricot decoction agar, Saito’s onion soy agar 
and potato juice agar, dark colored sectors developed on the parental 
rather light colored (Drab greenish olive) mycelial colony, (cf. pi. 18) 
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Subsequent transfers from these sectors showed the same results as 
those of chapter 4. 

Chapter 6. Summary of part III, characteristics 
of sector type of saltation 

Sector type of saltation can be divided into two types, A and B, 
according to their morphological and physiological behavior. 

In the sector type of saltation, type A, its saltating degree is remar- 
kably great as described in chapter 1 to 3, and sectors appeared as 
white in color among its parent blackish mycelial colony. 

In the sector type of saltation, type B, its saltating degree is not so 
great, as described in chapter 4 to 5, and the sectors appeared rather 
darker or lighter in color on its parent lighter or darker mycelial colony. 

The sector type of saltation, type A showed the following character- 
istics : 

I. The occurrence of saltation is very rare, and is not affected by 
any artificial treatments. 

II. Saltants do not differ from their parents in morphological and 
cultural characteristics, however, wholly lost their color. 

III. Saltants remain constant their characteristics for a long period, 
and never revert to their parents. 

The sector type of saltation, type B showed the following character- 
istics : 

I. The occurrence of saltation is relatively abundant, and is 
affected by certain artificial treatments. 

II. Saltants differ from their parents not only in color but also 
in morphological characteristics. 

III. All saltants do not remain constant in their characteristics, 
some of them remain constant, while other ones suddenly or gradually 
revert to their parents, after a certain period. 

It seems to be a considerably important fact in discussing saltations that 
there are both type A and B in sector type of saltation, moreover, they 
differ greatly from each other, both in external appearance and their 
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saltant’s characteristics. 

PART IY. SALTATIONS IN VARIOUS FUNGI 
BELONGING TO ISLAND TYPE 
OF SALTATION 

This part, which deals with the results of experiments on island type 
of saltations in various fungi, is divided into three chapters. 

Chapter 1. On the saltation of Ophiobolus 
Miyabeanus Ito et Kuribayashi 

Ophiobolus Miyabeanus Ito et Kuribayashi, the ascigerous stage of Hel- 
minthosporium Oryzae Br. de Haan, saltates abundantly on various culture 
media not only as sector type but also as island type, showing white 
small cottony appearance, (cf. pi. 6, 7, 8, 10 and 11 ) 

Numerous subculturing tests showed that some of them revert at 
once to parental form at the first transfer (this is apparent modifica- 
tion), while others were greatly or relatively stable for long period. 

A. On the relation of cultural characteristics 
and saltation, to time 

The cultural characteristics of the fungus are much influenced by the 
age of inoculum, that is the oldest one, grown for about eight months, 
produced almost reddish mycelia, the next oldest one, grown for about 
five months, almost white mycelia, a younger one, grown for about 
three months, grey and black mycelia and the youngest one, grown for 
twelve days, almost black mycelia. 

The occurrence of saltation is also much influenced by the age of 
inoculum used, namely, the oldest one produced reddish saltants and 
variants, the next oldest one, almost white saltants and variants, a 
younger one, many white island type of saltants and variants and the 
youngest one, little white island type of saltants and variants. 
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It is the writer’s opinion that in the investigation of cultural charac- 
teristics of fungi, especially the age of inoculum is very consider- 
able. 

B. Characteristics of saltants 

1. Cultural characteristics of saltants 

As mentioned above, the fungus saltates so abundantly that thousands 
of saltants have been obtained. To investigate all of them, which ap- 
peared, was obviously impossible, therefore, 244 typical saltants were 
chosen and studied. 

a. On Knop’s agar with 5 % sucrose. 

It is evident from this experiment that the saltants studied were divided 
into the following nine groups according to their cultural characteristics. 
The results of these experiments are summarized in Table XXXII. 

Group I. Aerial and submerged mycelium is almost white in color. 
34 o/o of saltants used are belong to this group. 

Group II. Aerial mycelium is almost white but submerged mycelium 
is more or less white in color. 15.9 % of saltants used are belong to this 
group. 

Group III. Aerial mycelium is white, while submerged mycelium is 
reddish purple white. 18.3 & of saltants belong to this group. 

Group IV. Aerial mycelium is white but submerged mycelium is 
white and reddish purple white. 8.5 o/ 0 0 f saltants belong to this group. 

Group V. Aerial mycelium is white and black, but submerged myce- 
lium is reddish purple. 13.4 % of saltants belong to this group. 

Group VI. Aerial mycelium is almost white and submerged mycelium 
is black. 4.9 »/ 0 0 f saltants belong to this group. 

Group VII. Aerial mycelium is reddish purple. 12 o /o 0 f saltants 
belong to this group. 

_ ® r<m P VHI. Aerial mycelium is black and submerged mycelium is 
lighter than former. 1.2 % of saltants belong to this group. 

Group IX. . Aerial mycelium is grey and submerged mycelium is 
black. 2,4% of saltants belong’ to this group. 


[Memoirs Tottorl Agrie. College 


Experimental studies on the saltation in fungi, parasitic on plants. 249 
b. On Saito’s onion soy agar 

Saltants studied were divided into the following eleven groups accor- 
ding to their cultural characteristics on this medium. Data on these 
experiments are given in Table XXXIII. 

Group I. Aerial mycelium is white and pink but submerged myce- 
lium is dark blue. 16. 4 o/ e of saltants used belong to this group. 

Group II. Aerial mycelium is white and submerged mycelium is 
dark blue. To this group belong 1.6 % of saltants. 

Group in. Aerial mycelium is white and pink but submerged myce- 
lium is black. 12.3 o/ 0 of saltants belong to this group. 

Group IV. Aerial mycelium is white and submerged mycelium is 
black. 7.4 o/ 0 of saltants belong to this group. 

Group V. Both aerial mycelium and submerged mycelium are grey. 
0.8 o / 0 of saltants belongs to this group. 

Group VI. Aerial mycelium is almost white but submerged myce- 
lium is black. To this group belong 12.7 c/ 0 0 f saltants. 

Group Vn. Aerial mycelium is greyish white and submerged my- 
celium is black (the appearance is almost the same as that of parent 
form, but this group has more greyish white aerial mycelium). 

Group VIII. Aerial mycelium is grey and dark olive and submerged 
mycelium is black. 11.4 o / 0 0 f saltants belong to this group. 

Group IX. Aerial mycelium is black and powdered, and darker than 
that of parental form. 

Group X- Aerial mycelium is considerably black, however, not 
powdered, and there is no growth of aerial mycelium. 0.4 o/ a 0 f 
saltants belongs to this group. 

Group XI. Aerial mycelium is quite dark, more so than that of group 
X. 0.8 o/g of saltants belongs to this group. 

II. Pathogenicity of saltants 

In order to ascertain whether there are any differences in the degree 
of pathogenicity of saltants and their parental form, comparative tests 
were made on 80 typical saltants, and leaves of rice plants and rice 
seedlings were used. 
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a. Experiments on leaves of rice plants 

Data on these experiments are given in Table XXXIV. It seems evi- 
dently from these experiments that there are wide differences in the 
pathogenicity of saltants. 

Group I is as virulent as the parent and to this group belong 48.9 o/ a 
of saltants, used. 

Group II is more vilurent than the parent and 8.9 o/„ 0 f saltants 
used, belong to this group. 

Group III is less vilurent than the parent and includes 42.2 % of 
saltants, used. 

b. Experiments on rice seedlings 

The results, showing comparative vilurence of saltants used on rice 
seedlings, are summarized in Table XXXV. 

It is obvious from these experiments that there are also wide differ- 
ences in the pathogenicity of saltants. 

Group I is as vilurent as the parent and includes 16.3 e/ g 0 f saltants 
used. 

Group II is more vilurent than the parent and occupies 11.3 % of 
saltants used. 

Group JJ1 is less vilurent than the parent and 72.5 # 0 f saltants 
used belong to this group. 

HI- Characteristics of saltant Ho. 1 
Saltant No. 1 is so remarkably stable that its characteristics have 
not changed during the past 8 years, therefore, it seems to be typical 
of all saltants which appeared. 

Saltant No. 1 cultured on potato juice agar with 2 % sucrose, grows 
an entirely white cottony mycelial colony at 28*C., however, both above 
or elow this temperature it shows blackish submerged mycelium. 

It is apparent from subculturing tests, from such blackish submerged 
mycelium, that it is a case of clear modification. 

stf^wn Sa J tant , N °* 1 Cultured on potato J uice agar with 2 o/ 0 sucrose 
ha \ been Carried sudde ^ into a cold room (about 10* C 
to C), it shows shrimp pink I color scattered on its white mycelial 
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colony. Subculturing tests from such reddish mycelium showed ap- 
parently that it is also of apparent modification. 

IV. Comparative studies on saltant Ho. 1 and its parent 
Saltant No. 1 differs remarkably from its parent in several respects. 
Saltant No. 1 differs decidedly in morphological characteristics, (cf. 
pi. 9) 

Saltant No. 1 differs decidedly in cultural characteristics, including 
general appearance, and pigmentation of mycelial colonies, and also 
rate of mycelial growth, namely, parent colonies may consist of dark 
conidia and dark aerial mycelium, and shows vigorous and rapid mycelial 
growth. On the contrary, the saltant may consist of only white aerial 
mycelium, and shows more or less feeble and tardy growth. 

Temperature relations for mycelial growth of both parent and saltant 
show little differences. 

Both the saltant and parent, cultured on Knof’s solution with 5 % 
sucrose, increased hydrogen ion concentration and osmotic pressure of 
the solution. 

There is evidence that pathological physiological changes also may 
occurr, that is, toxic action of filtrate of Knop’s solution with 5 % 
sucrose where parent and saltant were cultured alone for about three 
months, to cuttings of horse-beans inserted in the filtrate, shows decided 
differences. 

Virulence of saltant No. 1 to rice seedlings was more than that of 
parent, while in other cases was less than that of parent. 

Chapter IX. On the saltation of Braehysporium 
ovoideum Hiroe et Watanabe, causal fungus 
of leaf Wight disease of Italian millet 

This fungus produced frequently white island type mycelial patches 
on dark colored original mycelial colonies on such culture media as Mi- 
yoshi’s onion soy agar, potato juice agar with 2 o/ 0 sucrose and synthetic 
agar medium with asparagine. 

Numerous subculturing tests showed that some of them revert at once 
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at the first transfer to parental form which phenomenon is apparently 
one of modification, while others remain constant in their characteristics 
for long period of time, or suddenly or gradually revert to parent form 
after several generations. 

Saltants occurred frequently on synthetic agar medium with aspara- 
gine, and at a temperature between 16° and 36°C., especially more 
frequently at 28°C. 

Chapter HL On the saltation of the causal fungi 
of seedling blight of rice plants 

The seedling blight of rice plants was first found by the writer. After 
detailed experiments were undertaken, the author proposed the following 
four species of fungi as the causal agent, namely, Brachysporium Tomato 
(Ell. et Barth. ) Hiroe et Watanabe ( = Bra. Oryzae Ito et Ishiyama), Helmin- 
ihosporium Oryzae-microsporum n. sp., and Bra. senegalense Spegazzini 

Either fungus cultured on Saito’s onion soy agar at 32°C, 34°C and 36°C, 
produced white sterile patches on their original dark aerial mycelium. 

Subsequent cultures showed that among them, only those of Bra. 
senegalense Spegazzini revert at once at the first transfer, while those of 
other three fungi acted in the same way as those described at chapter 2. 

Chapter IV. On the saltation of the causal 
fungi of fruit rot of chilli 

Evidence was first reported by the writer that the causal fungi of 
the fruit rot of chilli can be classified into the following four species, 
that is, Brachysporium Tomato, Bra. ovoideum. Bra. senegalense and Bra. 
Capsid. < 1T0 > 

Among these four fungi cultured on apricot decoction agar at 24°C., 
Bra. Capsid produced white island type patches on original black my- 
celial colony . Subculturing tests showed that one of them reverted to 
parent form, while one of others remained constant in its characteristics 
and others produced white and black aerial mycelium. 

Aerial mycelium of the stable saltant is white and slender as de- 
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scribed in chapter 1. 

The fungus cultured on synthetic agar with peptone produced white 
large island type patches on its original black mycelial colony. 

Numerous sub culturing tests were undertaken from these white 

patches. 

It is especially interesting to note that the white patches, in the ex- 
ternal appearance, revert at once at the first transfer to parental form, 
however, wonderful to say, microscopic examination showed that the 
conidia was very long and it seems to belong apparently to the genus 
Helminthosporium. ( cf. pi. 14 ) 

The second subculturing tests showed the same results as the first, 
however, in the third subculturing tests the conidia revert suddenly to 
parental form. It seems analogous to Stemphylium - Altemana saltation 

reported by Wiltshire. <8S) 

Chapter V. Characteristics of island type 
of saltation (Summary of part iv) 

The island type of saltation shows the following characteristics : 

I. The occurrence of saltation is so abundant. 

II. Saltants differ from their parent not only in morphological 
characteristics, but also in many physiological respects. 

ill. All saltants remain not constant in their characteristics, some o 
them do, while others suddenly or gradually revert to their parental 
form after a certain period. 

IV. The occurrence of saltation is affected greatly by certain arti- 
ficial treatments. 

As above mentioned, saltants derived from island type ox saltation are 
decidedly different from those of sector type of saltation m many 


respects. 
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PART Y. SALTATIONS BELONGING TO ATI. 
SALTATING TYPE OF SALTATION 


Chapter I. On the saltation of Ophiobolus 
Miyabeanus Ito et Kuribayashi 

If the fungus was cultured when the age of inoculum used is more 
than four months from the time cultures were started, and 
culture medium used is potato juice agar with 2 o/ 0 sucrose, and the 
temperature at which cultures are undertaken is 28°C. it produced 

always wholly white sterile saltated mycelial colonies on the medium, 
(cf. pi. 15 ) 


Chapter II. Characteristics of all saltating 
type of saltation 

I. In order to produce the all saltating type, we must have three 
conditions as above mentioned. 

II. The characteristics of saltants derived from this type are almost 
analogous to those of island type of saltation. 

PART VI. SALTATIONS BELONGING TO EVER 
SALTATING TYPE OF SALTATION 

It was observed in the foregoing numerous experiments that the 

iungus Ophiobolus Miyabeanus Ito et Kuribayashi always produced abundant 

saltants when, as inoculum, mycelium aged more than two months was 
used* 

It seems to be analogous to Das Gupta’s investigation < 93 > 

The characteristics of saltants derived from this type are almost the 
same as those of island type of saltation. 

PART VII. STUDIES ON MODIFICATIONS 
There are numerous reports on modifications or so-called fluctuations 
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or variations in fungi, which are not parmanent. 

The writer started a comparative investigation with saltation to 
ascertain the principle of saltation. 

Modification could be found abundantly in the foregoing numerous 
experiments in such fungi as Ophiobolus Miyabeanus Itq et Kurtbayashi, 
Brachysporium Yamadaeanum Matsuura, Altemaria Kikuchiana Tanaka, Alter- 
naria Sonchus Davis, Fusarium niveum E. F. Smith, Brachysporium Tomato (Ell. 
et Barth.) Hiroe et Watanabe, Bra. ovoideum Hiroe et Watanabe, Bra. 
senegalense Spegazzini, Bra. Capsid Hiroe et Watanabe and Helminthosporium 
Oryzae-microsporum n. sp. etc.. 

It is considered that the external appearances of modification are 
about the same as those of saltation, accordingly the following four 
types could be distinguished. 

I. Island type of modification 

II. Sector type of modification 

HE. All modificating type 

IV. Ever modificating type 

PART VIII. STUDIES ON THE ENVIRONMENTAL 
FACTORS AFFECTING THE OCCURRENCE 
OF SALTATION 

There were numerous evidences from abundant experiments and 
observations that such environmental factors as Rontgen’s and ultraviolet 
rays, temperature, amount of nutrition, and chemicals etc. exert a pro- 
found effect on the occurrence of saltation. 

The writer studied this problem to ascertain not only the effect of 
such factors but also the comparative behavior of saltants from both 
sector and island type, to such environmental factors. 

Chapter I. Effect of Rontgen’s and ultraviolet 
rays, and their combined eradiation 

A. On island type of saltation 
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Effects of Rontgen’s ray eradiation on the o< 
cultural characteristics of Ophiobolus Miyabemus 
very little. 

Effects of ultra-violet 
were more than that of Rontgen’s 
growth and the occurrence of saltation. 

Effects of both of Rontgen’s and ultra-violet 
tion on those of the same fungus is so great tl 

rence of saltation remarkably decreased but als 
growth. 

B. On sector type of saltation 
Effects of ultra-violet eradiation 
occurrence of sector type of saltation 
There are some of effects of 
tion on the rate of mycelial 
the case of Rontgen : 


ray eradiation on those of the sam 
ray, decreasing the rate of 


and Rontgen’s ray eradiation on the 
will be considered. 

Rontgen’s and ultra-violet ray eradia- 
growth of the same fungus, that is, in 

• ., . , ’ S ray eradiation ’ ^ is more or less stimulated, and 

m tne case of ultra-violet ray eradiation, it is stimulated at weak eradia- 
tion, while at strong eradiation, it is decreased. 

It seems that the fungus, eradiated by ultra-violet ray, produced much 
grey colored aerial mycelium, having little spoliation. 

Chapter II. Effects of amount of nutrition and 
the position of mycelial colony 

e Purpose of these experiments, cultures were made as follows • 

ewly poured agar plates were placed on a slight incline so that the 
upper side was covered with a thin invo*. -e + 1 , e 

w it h tr r * the medwm and the 

These slant media, inoculated in the center in +x, a , 

the plate culture were kept under “ d 

of page 104. Positions as shown in Fig. 2 

Wng Ophiohbs KyaW*, which produced numerous island types of 

saltation, these tests were made h„t types of 

The rate * , ’ bUt the resuIts were inconclusive, 

xne rate of growth of tKi« ~ ■ 
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side than on that of thin layer. The characteristics of mycelial colony 
of the under side were the same as those of the upper one. 

Chapter III. Effect of temperatures 

There was abundant evidence from numerous workers that tempera- 
tures at which cultures were made, exert a profound effect on the 
frequency of saltation or the so-called mutation. 

In order to ascertain this problem, several fungi which belong either 
to island or sector type of saltation, were used, namely as island type 
of saltation, Ophiobolus Miyabeanus and as sector type of saltation, seven 

strains of Bracliysporium Tomato , 5 strains of Bra, ovoideum , 5 strains of 
Bra. senegalense, Bra. Capsid, Helminthosporium Oryzae-microspomm, Bra. 
Yamadaeanum, Bra. trifolii, Fusariuni niveum and Alternaria Kikuchiana. 

A. On island type of saltation 

There were indications that temperatures affect remarkably the fre- 
quency of island type of saltation of Ophiobolus Miyabeanus. 

On Saito’s onion soy agar, saltation appeared at wide range of tem- 
pratures ( 16°C to 34°C). 

The higher the temperature was raised above 28 5 C, the more the 
saltation. 

The optimum temperature for the occurrence of saltation lies at 32' 
to 34°C. 

On potato juice agar with 2 «/ 0 sucrose the greater occurrence of 
saltation was noted at 30' to 32°C, no saltation was noted at 36°C. 

On apricot juice agar the occurrence of saltation was considerably 
less at each of these temperatures. 

B. On sector type of saltation 

There is decided evidence that the sector type of saltation type A of 
several fungi, as above mentioned, could not be noted at either tempe- 
rature, while type B of Ophiobolus Miyabeanus could be noted at 30°C to 
34°C, but at the temperature below 28' C, no salation was noted. 
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Chapter IV, Effect of nutrients 


For the problem several fungi, the same as described in chapter in, 
were used. 


A. On island type of saltation 

Nutrients appear to affect the occurrence of island type of saltation, 
it was observed on potato juice agar with 2 °/o sucrose, Saito’s onion soj 
agar and synthetic solution agar with asparagine, especially on the first 
two, while on Mivosm’s onion soy agar, rice plant decoction agar, 
synthetic agar with peptone and corn meal agar did not annear 


was aeciaeaiy considered that nutrients do not appear to affect 
the occurrence of both type A and B of sector type of salatation. 

Chapter IV, Effect of toxic chemicals 

There are relatively less informations in fungi along this line, while 
the problem seemed to be the most important one, from the genetic 
point of view. Therefore, experiments were made for the purpose of 
obtaining data along this line. 

following fungi were used : Ophiobolus Miyabeanus as island type, 
and as sector type Alternaria Kikuchiana, Fusanum niveum, Brachysporium 
Tomato on Cynodon Dactylon etc.. 

These fungi were cultured at 32°C on Saito’s onion soy agar with the 
a dition of 0.01 % Kalium bi-chromate, 0.05 o/ 0 Zinc sulphate, 0.01 % 
erchuhc chloride, 0.05 y 0 Carbolic acid, 0.01 & Hydrofluoric acid, 0 02 
* Copper sulphate, 0.03 * Kalium permanganate, 1 * or 0.5 # Boric 
acid and 0.85 % Citric acid, respectively 
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myceliolyse of Ophiobolus Miyaheanus is stimulated by the addition of 
small amounts of Kalium bi-chromate, Kalium permanganate or Hydro- 
fluoric acid etc. alone. 

It is interesting evidence that in these experiments the pseudo-my- 
celiolyse also appeared on Saito’s onion soy agar, and by the addition 
of Zinc sulphate, Murchulic chloride, Carbolic acid, Copper sulphate, 
Boric acid or Citric acid etc. respectively, no saltation and no pseudo- 
myceliolyse were observed. 

B. On sector type of saltation 

In Fusarium niveum E. F. Smith no sector type of saltation appeared on 
Saito’s onion soy agar, containing the above mentioned toxie chemicals. 

It is considerably interesting from the phytopathological point of view, 
to note that the growth of the fungus was wholly checked by the ad- 
dition of a small amount of Boric acid (0.5 % ) 

In Altemaria Kikuchiana Tanaka no sector type of saltation, type A 
appeared on various media, on the contrary, type B appeared on a 
medium containing 0.02 °/ 0 Copper sulphate. 

It is especially interesting to note that white all modificating type 
appeared on media containing 1 % or 0.5 % Boric acid. 

In Brachysporium Tomato (Ell. et Barth.) Hiroe et Watanabe on Cynodon 
Dactylon Pers. no saltation appeared on any media. 

Sector type of saltation, type B of Ophiobolus Miyaheanus Ito et Ku- 
ribayashi appeared on media containing 0.01 % Kalium bi-chromate, 0.01 
o/o Hydrofluoric acid or 0.3 % Kalium permanganate. 

It seems evident from these experiments that the occurrence of island 
type of saltation was considerably -affected by toxic chemicals, some of 
them stimulate it and others check it. 

Sector type of saltation, type A which appeared very rare, could not 
be affected by any toxic chemicals used, while type B could be stimu- 
lated by certain toxic chemicals. 
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PART IX. CHANGE OF PATHOGENICITY 
BY SALTATIONS 

The fact that the pathogenicity of saltants may differ from their 
parental form, have called attention by Christensen < 72 > and others. 

It has been shown by the forgoing investigators that there are three 
categories : ( 1 ) saltants as virulent as the parent, ( 2 ) saltants less 
virulent than the parent, ( 3 ) saltants more virulent than the parent. 
In the author’s experiments as above mentioned, it is also clearly 

recognized that there are three categories of pathogenicity of saltants 
appeared. 

Moreover, the saltant derived from Brachyspodum Tomato on Cyperus Ida 
L. aquired newly such remarkable virulence that it not only affected 
more severely the leaves of its host plant, Cyperus Ida L. and rice plants 
than the parent, but also leaves of Echinochloa crusgalli Beauv, subsp. 

submutica Honda and Cynodon Dactylon Pers. which could not be affected 
by the parent fungus. 

The facts that certain saltants are adopted to affect newly certain 
Plants which could not have been affected by their parent, suggest one 
way m winch investigation of saltation in fungi, parasitic on plants, 
may be of paramount importance, because it complicates the study of 
genetic inheritance and the development of resistant variety. 

PART X. REVERSIONS IN SALTANTS 

It is highly desirable, in order to throw some light on the principles of 
saltation to cleanup reversion phenomenon. Therefore, experiments 
were made for the purpose of obtaining data along this line. 

Reversions appeared in a few cases in saltants belonging to island 
type of saltation, and sector type of saltation, type B, while in those 
of sector type of saltation, type A, did not. 

The writer investigated in detail, especially with reference to two 

cases on saltant No. 7 and No. 14 of OphioMus Miyaleanus, derived from 
island type of saltation. 
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Morphology of conidia of reversion form from saltant No. 7 is 
almost the same as the parent, while that of saltant No. 14 differs re- 
markably at the first transfer from its parent, however, this change of 
conidial form gradually reverts to parental form after several transfers 
(cf. pi. 20) 

Both reversion forms showed almost the same appearance as parental 
form, however, the blackness of mycelial colony was remarkably great 
and the pseudo-myceliolyse did not appear, accordingly white mycelial 
patches could not be observed, moreover, one of them shows very slow 
growth rate. 

Effect of temperatures on the mycelial growth of reversion forms 
and on their parental form was almost the same. 

The virulence of both reversion forms is almost the same in each 
and less virulent than their parent, to leaves of rice seedlings, while 
more virulent than their parent to leaves of Ecltinochloa crusgalli Beauv. 
subsp. genuina Honda var. echinata Honda. 


PART XI. RELATION BETWEEN TYPE 
OF SALTATION AND THEIR 
CHARACTERISTICS 
(SUMMARY OF PART I TO X) 


As described in part II, saltations in fungi are divided into the follow- 
ing four types : sector type of saltation (type A and B), island type 
of saltation, all saltating type and ever saltating type. 

These four types of saltation have been investigated in such great 
detail as described in part III to X, that the following conclusions could 
be obtained. 

According to the external appearance of saltations they could be divided 
into the above mentioned four types, while according to the genetic and 
pathological point of view concerning saltant’s characteristics, into the 
following three types : ( 1 ) sector type of saltation type A, ( 2 ) sector 
type of saltation type B, and ( 3 ) island type of salation. 

It seems probably that there exist a certain relationship between the 
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type of saltation and the characteristics of saltants, therefore, it is 
highly desirable, that when discussing the principle of saltation, first 
to investigate to what type the saltation belongs. 

PART XII. STUDIES ON PSEUDO-MYCELIOLYSE 
Chapter I to III 

The term pseudo-myceliolyse was first suggested by the writer (22S > 
to designate the following phenomenon in hyphomyeetous fungi 

It is often observed that when hyphomyeetous fungi are cultured 
during long period on the same culture medium, parts of the aerial 
mycelia fall down, showing a waterly lustre. Such a phenomenon has 
been observed by Stevens <«*>, in the genus Helmintkosporium, and was 
called the senescence phenomenon of aerial mycelium. The writer has 
observed also m the same genus Helminthosporium ( Ophiobolus Miyabeanus 
Ito et Kuribayash!, ascigerous stage of Helminthosporium Oryzae Br. de 

Haan), a similar phenomenon, however, not in the old culture, but in 
that only 2 to 3 days old. 

In the latter case, the writer observed the following facts:- On the 
potato juice agar with 2 sucrose in Petri dish, when the mycelia 
of the fungus grow to about 1.5 to 2.5 cm in diameter, from the under 
surface of the aerial mycelia, a little quantity of liquid is secreted at 
first, and then, as it stands longer, a large quantity of liquid is 
secreted during about only one day, and all the aerial mycelia on the 
liquid, sank down, one after another. 

Microscopic examination showed that snch submerged mycelia had 
become slender and weak and at first sight their appearance was just 

acteno yse in bacteria. Such a phenomenon is called “pseudo-my- 
ceholyse* ’ by the writer. 

* phe "“ m “ on ca " -JwWed into three stages, the incipient, the 
nnddle and the final stage, according to the process of its development. 

onantVTr^f* 6 ^ phenomen °". *ows a formation of some 
y ° f llquid on the under surface of the mycelial colony. 
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At the middle stage of the phenomenon, the following changes 
occur, at first the aerial mycelia where liquid is secreted, sank down 
into the liquid, and then showed certain morphological changes such 
as the plasmolysis, or shrinking of some hyphae and the dissolving of 
cellmembrane of some hyphae. 

At the final stage of this phenomenon, some of aerial mycelia, 
submerged in the liquid, regrow vigorously and covered, in sequence, 
all parts, where pseudo-myceliolyse occurred. 

The term pseudo-myceliolyse is defined by the author as follows :- 

The term pseudo-myceliolyse denotes the phenomenon which appears 
only on very young mycelia of hyphomycetous fungi in pure culture, 
and at first sight, it seems to be dissolved, however, in a short time, 
vigorous new grown aerial mycelia appear, where the phenomenon has 
occurred, and it goes through the following three stages, the initial, the 
middle, and the final stages, according to the process of its development. 

Chapter IV. Biological characteristics 
of the phenomenon (107) 

The results of this experiments are summarized as follows 

I. Temperature has a profound effect on the occurrence of pseudo- 
myceliolyse. The optimum temperature for pseudo-myceliolyse on potato 
juice agar lies at 23” to 28°C, especially at about 24°C. 

II. No pseudo-myceliolyse occurred in cultures grown at 16’C or 
below, nor at 36°C or above. 

III. Pseudo-myceliolyse occurred frequently on such various liquid 
or agar media as potato sucrose, rice straw decoction, synthetic media 
with asparagine, or peptone, corn meal, apricot decoction and Saitos 
onion soy agar etc.. 

IV. No pseudo-myceliolyse occurred on Miyoshi’s onion soy agar. 

V. Pseudo-myceliolyse increased its area at the rate of 0.496 to 
5.106 mm square, the average being 3.511 mm square per minute at 23”C. 

VI. In a certain part of the area of pseudo-myceliolyse it developed 
at the rate of 0.083 to 0.5 fi, average 0.291 n per minute at 17° to 20”C. 


Vol. V, No. 1. 19373 


2B4 


Isamu Hirge 


VII. The incipient stage of pseudo-myceliolyse appeared in 54 to 74 
hours, (average 64 hours) at 32°C, and 49 to 69 hours, (average 59 
hours) at 23"C after inoculation. 

VIII. The final stage of pseudo-myceliolyse began 72 to 95 hours 
after cultures were started, and on the average, appeared 20 hours 
after its incipient stage. 

IX. On potato juice agar, the concentration of sucrose has a profound 
effect on the occurrence of the phenomenon. The optimum concentration 
of sucrose is 2 %, 

X. The pseudo-myceliolyse can not, therefore, be recognized unless 
a detailed and continuous observation is made. 

Chapter V. The mechanism of the occurrence 
of the phenomenon <l80> 

I. The incipient stage of the phenomenon, shows a formation of some 
quantity of liquid on the under surface of the mycelial colony, which is 
due to the secretion of liquid from the submerged mycelia. 

The conclusion, above mentioned, resulted from the following three 
facts:- ( 1 ) In the young culture of the fungus, the oxydase activity was 
not observed till the pseudo-myceliolyse appeared, and the more the 
occurrence of the pseudo-myceliolyse, the stronger oxydase activity was 
observed. It seems, therefore, that strong oxydation occurs where the 
pseudo-myceliolyse appears, and also strong oxydation occurs with the 
secretion of liquid from viscera of animals. ( 2 ) The anastomosis of 
submerged mycelia appears frequently where the pseudo-myceliolyse 
occurs, and the cause of anastomosis seems to be some chemical princi- 
ples secreted from the mycelia itself. ( 3 ) The protoplasmic movement 

of mycelia shows so-called “flutende Bewegung” which is a peculiar 
protoplasmic movement. 

n. At middle stage of the phenomenon, the following changes 
occur at first the aerial mycelia, where some liquid was secreted, 
sank down mto the liquid, and then showed some morph„,oglcal changes 
such as the plasmolysis, shrinking or swelling of mycelia and the 
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dissolving of cellmembrane of hyphae. The sinking of aerial mycelia into 
the liquid was introduced physically. The plasmolysis or shrinking of 
aerial mycelia is based on the action of some chemical principles, se- 
creted from the submerged mycelia itself, instead of some change of 
hydrogen-ion concentration or osmotic equilibrium of the liquid, se- 
creted from the fungus. The swelling of mycelia resulted from the low 
osmotic pressure of liquid secreted, namely, the osmotic pressure of the 
mycelial cells (0.45 mol.KNOs) is higher than that of liquid ( 0.065 mol. 
KNOs), formed at the under surface of the mycelial colony. The dis- 
solving of cellmembrane of aerial mycelia is due to some enzymes such 
as chitinase, pectinase etc., secreted from the submerged mycelia. 

III. At the final stage of the phenomenon, some of the aerial mycelia, 
submerged in the liquid, acquire new characteristics which resist the 
liquid, and then new filiformed aerial mycelia regrow vigorously from 
the morphologically changed mycelia, submerged in the liquid. 

PART XIII. STUDIES ON THE MECHANISM 
OF THE OCCURRENCE OF ISLAND 
TYPE OF SALTATION < a28) 

Chapter I. Degree of constancy of white 
island-like mycelial patches 

The degree of constancy of white island-like mycelial patches of 
Ophiobolus Miyabeanus Ito et Kuribayashi, was remarkably affected by 
the environmental factors, with the range up to 46 %. 

The degree of constancy of white island like mycelial patches of 
the fungus is most stable when, on Saito’s onion soy agar, as inocula, 
long aged and greyish white mycelia were used, and on potato juice 
agar it is considerably influenced by the quantities of sucrose added, 
viz. 0.5 % sucrose, shows 0%, while 2% sucrose and 5 % sucrose 
show the most stability. 

The degree of constancy of white island-like mycelial patches was 
remarkably affected by the nutrients mentioned above. 
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From detailed experiments concerning this problem it seems probable 
hat the degree of constancy of white island like mycelial patches 
are considerably affected by such environmental factors as nutrients, 
due to the differences of metabolic products in each case. 


Chapter II. The process of the occurrence 
of island type of saltation 


t is obvious, in the case of island type of saltation of Ophiobolus 
Miyabeanus on the potato juice agar with 2 * sucrose in Petri dish 
that island type saltants appear where pseudo-myceliolyse occurred.’ 

As above mentioned, in the occurrence of island type saltants in 
Ophiobolus Miyabeanus, the writer observed the following facts-- 
At first aerial mycelia where liquid has been secreted, sink down in 
e liquid, and then after a certain period of time, vigorous new white 
aerial mycelia grow out from where the former aerial mycelia sank, and 
appear as white island like mycelial patches. Accordingly it is evident 
that the island type of saltation of Ophiobolus Miyabeanus on potato juice 
agar, appears to be a development from pseudo-myceliolyse 
Prom the above mentioned facte it seems that there is an exact 

Z of ^ *• — e o, the isiand 

JZ T7T'7 aPP3rent,y iS dUe 40 the acli0n 0f certain m <"olie 

products of the fungus itself, accordingly the writer came to the 
conclusion that island type saltation in OpMMus Miyatea^s, on 

tz dM fo the — * ~ P^cts 


Chapter m. Stability of white ialand-like mycelial 
patches formed, whether pseudo-myceliolyse 
occurred or did not 

*** tUS ““ « « var 

A. On potato juice agar with 2 % sucrose:- 
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1. White aerial mycelia, before the pseudo-myceliolyse occurs, revert 
to original form at once, at the first transfer. 

2. White aerial mycelia, as soon as the pseudo-myceliolyse has 
occurred, after three days from cultures started, showed greyish white 
mycelia, at the subsequent transfers. 

3. Where the pseudo-myceliolyse has occurred, white mycelia, after 
nine days from cultures started, showed white aerial mycelia, at the 
subsequent transfers. 

B. On potato juice agar with 0.5 »/o sucrose 

Where the pseudo-myceliolyse has occurred, white aerial mycelia, 
showed greyish white mycelia, at the subsequent transfers. 

C. On potato juice agar (containing no sucrose) 

Where the pseudo-myceliolyse has occurred, white aerial mycelia, 
revert at once, at the first transfer. 

D. On potato juice agar with 2 °/o sucrose, the quantity 

of potato being l/lo of ordinal media:- 

On this medium, the results of experiments were almost the same 
as in C. 

From the above mentioned experiments, the fact, that there exists 
a decided relation between the pseudo-myceliolyse and the occurrence 
of island type of saltation, is genetically demonstrated. 

Chapter IV. On the relation between 
oxydase activity and saltation <166:> 

I. The filtrate of liquid cultures of certain strains of the fungus, 
saltating more frequently, shows a remarkably strong oxydase activity, 
whereas those of less frequent saltation show, only a feeble oxydase 
activity. 

II. In the nutrient liquid media in which saltation occurs more 
frequently, remarkably strong oxydase activity can be observed, but 
in cases of less frequent saltation, only a feeble oxydase activity. 

III. The filtrates of liquid cultures of certain species of fungi, salta- 
ting more frequently, and belonging to the genera of Helminthosporium, 
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Brachysporium , Fusarium and Altemaria , show 
than those of the other fungi, saltating less 
I"V. In potato juice, containing a certain quantity of 
concentration of sucrose, when saltation 
oxydase activity can be observed than 

V. At the temperature of 
activity can be observed, 
saltation. 

VI. From the above mentioned facts, it may readily ; 
there exists a certain relation between the oxydase 
saltation of the fungus. 

VII. In the young culture of the fungus, the oxyd 
not observed till the pseudo-myceliolyse appeared, i 
pseudo-myceliolyse, occurred the stronger the oxydase 
to be. It seems, therefore, that there exists a certain 
the oxydase activity and the pseudo-myceliolyse of the ; 

VIII. The distinct relationship of the pseudo-my, 
saltation has been clearly demonstrated by the autho 

IX. From the above mentioned three facts, the fo 
ship between the pseudo-myceliolyse and the saltation 
activity may be recognized. 

Saltation 


stronger oxydase activity 
frequently. 

sucrose, at the 
occurs more frequently, stronger 
m cases of less frequent saltation, 
more frequent saltation, stronger oxydase 
than at the temperature of less frequent 


Pseudo-myceliolyse 


Oxydase activity 

that the relation of the pseudo-my- 
Monstrated, not only morphologically, 
oxydase activity. Accordingly the 


A. It is concluded, therefore, 
celiolyse to the saltation can be d 
but also chemically, through th 
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author’s theory concerning the mechanism of the occurrence of salta- 
tion can be demonstrated, not only morphologically, but also, through 
the oxydase activity, chemically. 


Chapter V. Mechanism of the occurrence 
of island type of saltation 


As above mentioned, the writer came to the conclusion that island 
type of saltation in Ophiobolus Miyabeanus Ito efc Kuribayashi on potato 
juice agar is due to certain metabolic products of the fungus itself. 

As mentioned in Chapter I to IV it seems that the relation between 
the occurrence of island type of saltation and the pseudo-my cel iol y se can 
be demonstrated from the morphological, genetic and chemical point of 
view. Accordingly it seems evident that the writer’s theory, concerning 
the occurrence of island type of saltation, that certain island type of 
saltation in Ophiobolus Miyabeanus Ito et Kuribayashi, is due to the action 
of certain metabolic products of the fungus itself, contained in the 
liquid under question, can be demonstrated morphologically, genetically 
and chemically. 


Chapter VI. Experimental demonstration of the 
writer’s theory concerning the occurrence 
of island type of saltation 


Detailed experiments were made for the purpose of obtaining data 
concerning the above mentioned thesis. 

Very young my celia, grown on specially prepared potato juice agar 
containing no sucrose, which never saltates, were immersed in the 
liquid, secreted by the fungus, on sterilized concave slides in Petri 
dishes, for a certain period of time, under sterile conditions, and the 
immersed mycelia were used as inocula. 

This experiments apparently showed that numerous saltants appeared 
from such treated inocula. 

The inocula immersed in enzyme solution, containing emulsion, trypsin, 
pepsin, arbutin and papayotin etc., showed numerous saltants, but 
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were fewer in number, than the inocula immersed in the liquid des- 
cribed above. 

The inocula immersed in 2 mol. solution of sucrose, showed no saltant. 

From the above mentioned experiments, it seems clearly that the 
writer’s theory concerning the occurrence of island type of saltation, 
can be experimentally demonstrated. 

Chapter VII. Cytological studies on parental 
fungi, Ophiobolus Miyabeanus 
Ito et Kuribayashi 

This experiment was started with the purpose of finding out whether 
all the nuclei in the mycelium and conidia are of the same genetic 
constitution. 

For this purpose, a careful examination was undertaken of the 
development of the mycelium and the formation of the conidia, was 
undertaken. 

The mycelium generally consisted of multinucleate segments making 
up the hyphae. The number of nuclei, in each cell, varied from 1 to 
12 or even more. 

The apical cell of the young vegetative hyphae has, as a rule, 2 to 
6 nuclei in it, while very young ones have only one nucleus, and in 
somewhat later stages, the apical cell contained two nuclei, owing to 
the direct nuclear division. 

The conidia are produced at the apex of mycelium (conidiophore), 
therefore, it is clear that all the nuclei in conidia and mycelia of the 

fungus originate from a single nucleus, namely they are genetically 
the same. 

It is, therefore, concluded that heterocaryosis or so called mixo- 
chimaera is not in the fungus described in this paper. 

Chapter VIII. Experiments on the 
anastomosis of fungi 

From the writer’s experiments, it is concluded that true anastomosis 
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or so called hyphal fusion, pointed out by Buller (B0) is observed 
commonly, in the same strains of the same fungus, while among the 
different strains or species, it was not observed. 

It is, therefore, concluded that since heterocaryosis and anastomosis 
of different strains of the fungus have been disproved, and moreover 
it has been demonstrated that all the nuclei in conidia and my celia 
are the same genetically, the permanent variation of fungi, reported 
in this paper, may be mutation, namely saltation. 

PART XIV. DISCUSSION AND CONCLUSION 

Numerous theories concerning the cause of parmanent variations in 
fungi, reported previously, have been discussed in this paper. 

The writer obtained the following conclusions from above mentioned 
experiments 

I. Parmanent variations in fungi are caused by the following several 
phenomena, namely ( 1 ) Mixoehimaera (Heterocaryosis) (2) Hybridi- 
zation or Segregation, ( 3 ) Mutation or Saltation and ( 4 ) Dauer- 
modifikation, and in the case of sexual reproduction, hybridization 
or segregation is the main cause, while in the case of asexual repro- 
duction, mutation or saltation is the main cause. 

II. Parmanent variation in fungi, reported in this paper is based 
on the saltation. 

TIT Saltation in fungi can be divided into four types according to 
the type of saltation : 

( 1 ) Sector type of saltation 

( 2 ) Island type of saltation ( one of patch type ) 

(3) All saltating type 

(4) Ever saltating type 

IV. Saltations in fungi can be divided into the following three types 
according to saltant’s characteristics :- 

( 1 ) Sector type of saltation, type A 

(2) Sector type of saltation, type B 

(3) Island type of saltation 
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The “all saltating type” and “ever saltating type” are the same as 
the island type of saltation. 

It is demonstrated clearly that certain island type of saltation in 
Ophiobolus Miyabeanus Ito et Kuribavashi occur through its peculiar 
phenomenon, pseudo-myceliolyse. 

VI. The phenomenon, pseudo-myceliolyse is due to certain metabolic 
products of the fungus itself. 

VII. It is demonstrated experimentally and theoretically that certain 
island type of saltation occurred by certain metabolic products of the 
fungus itself, and especially certain enzymes and chemicals, contained 
in metabolic products, are the main principles. 

VIII. Saltations, belonging to “all saltating type” and “ever saltating 
type” occurred. by the same principle as island type of saltation. 

In conclusion, the author wishes to express his heartiest thanks to 
Dr. M. So, Professor of Tokyo Imper. Univ. and Dr. K. Miyake, Prof. 
Emer. of Tokyo Imper. Univ., who have encouraged him in the ac- 
complishment of the present work. 

The present work has been partially aided by a grant from the 
foundation for the promotion of sciences in Japan. 
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Explanation of Plate I 


Pir- 1. Photomicrograph of eonidia of Brachysporium Tomato (Ell. et Barth.) Hiroe 
et Watanabe, isolated from rice grains. 

Pig. 2. Germination of eonidia of the fungus. 

Pig- 3. Stalked bodies of the fungus, formed on synthetic culture media with as- 
paragin. 

Pig. 4. Stalked bodies of the fungus, forming on sterilised dehhulled rice grain. 

Fig. 5. Slant cultures of Brachysporium Tomato, isolated from rice grains, showing 

origin of “Sector type of saltation”. 

a. Normal cultural characteristics of the fungus. 

, : b. Upper part showing normal growth, lower part of white showing origin of 
saltation, ■ . ; ; 

' " ; \ i : \ V : ; 

e. Result of culture from lower part of white of b. 

d. e. f. g. h. Results of culture from C, showing white cottony mycelium. 
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Explanation of Plate II. 


Fig. 1. White saltant of Brachysporium Tomato, growing on synthetic culture 
with asparagin, showing a dark green mycelium, resulting from lo 
peratoe treatment. 

Fig. 2. & 3. Rice seedlings showing comparative virulence of saltant and 
fungus. 

Fig. 2. Left, Control, . 


parent 


Plate II 
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Explanation of Plate IV. 
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Explanation of Plate V. 


Effect of temperature 
Brachysporium Tomato , i 
decoction agar) 

Top row, Left to right 
10°C, 15°C, 20°C, 24° C 
Botton row, Left to right 
28’C 32° C 36°C 40°C 
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1 011 rate of mycelial growth of alb 
isolated from Cynodon Dactylon Pees 







Wm&M 36° C) 

f H I. IW^tilll, B1/1»1 (I) 

a &m m, b mmm, c umm 

II. bSaj y * / III. a ^ a »; f$fl -* '> -* / IV. c ?$ 3 »? y * 

§20 i. iwaia, Bi/i«i (id 

a b m&$m> C 

II. a h >; $£* ^ * / III. c f $ h >; iiVfl-fe s^/ IV. b 3 «; j#j|U / 
f 3 0 I. B M>3R&teJffi (III) 

a {5 fern b mmm, c s^ur* 

II. V, VI. b ^ 3 y iy -e / 

nr iv. c $3 9 ##*5/*/ 

® 4 = $ 5 M 




Explanation of Plate VI 


Ophiobohis Miyabeanus ( Helminthosporium Oryzae), producing different saltants. (On 
Saito’s onion soy agar, at 36 °C) 

Fig. 1. I. Showing 4 'sector type of saltation, type B” (1) 

a, White mycelial colony, b. Black mycelial colony, c, Grey 
mycelial colony. 

II. Culture from b. 

III. Culture from a. 

IV. Culture from c. 

Fig. 2. I. Showing “sector type of saltation, type B” (II) 

a, White mycelial colony, b, Black mycelial colony, c. Grey 

mycelial colony. 

II. Culture from a, 

III. Culture from c. 

IV. Culture from b. 

Fig. 3. I. Showing “sector type of saltation, type B” (III) 

a. White mycelial colony, b. Black mycelial colony, c. Grey 

mycelial colony. 

II. V, VI. Cultures from b. 

III. IV. Cultures from c„ 

Fig. 4 and 5. Showing “island type of saltation” 



Plate VI 
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Explanation of Plate VII, 


Island type of saltation in OpMobolus Miyabeanus on plate culture, showing ori- 
■n of various saltants. (I) 

|g- 1. I. 55— day old culture of the fungus ohSaito’s onion soy agar at 28 D C, 
was used as inoculums. 

Origin of saltants No. 3451 to No. 3500. 

II- 92-day old culture of the fungus on Saito’s onion soy agar at room 
temperature, was used as inoculums. 

Origin of saltants No. 8651 - No. 3700. 

IT- 2. I. Cultures on potato juice agar with 5 % sucrose at 24° C, producing 
numerous saltants (No. 2201 - No. 2250) 

II. Cultures on potato juice agar with 5 % sucrose at 2S° C, producing 
numerous saltants (No. 2251 - No. 2300) 
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Explanation of Plate VIII 


Ioland type of saltation in Ophiabolus Miyabeanus on Saito’s onion 
origin of various saltants (II). 

22-day oW culture of the fungus on Saito’s onion soy agar 
as inoculums. 

Fig- 1. I. Origin of saltants No. 3001 to No. 3050 at 24° C 

II. Origin of saltants No. 3051 to No. 3100 at 28° C 

Fig. 2. I. Origin of saltants No. 3101 to No. 3105 at 32’ C 

II. Origin of saltants No. 3151 to No. 3200 at 34° C 
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Explanation of Plate IX 
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Explanation of Plate X 


ype ot baltation in Ophiobolus Miyabeanus ( =Helminthosporium 
' Cultural differences between saltant No. 1 and its parent. 
Upper row, Saltant. Lower row, Parent. Left to right, Czapi 
synthetic agar with peptone, Richard’s solution, Synthetic agar 
ragin and rice straw decoction agar. 

, 3 and 4. Effect of temperature on the occurrence of saltation 
Left to right, 28’C, 30°C, 32=C, 34°C, 36°C, and 40°C. 

Pig-. 2. On potato juice agar with 2 % sucrose. 

Pig- 3. Ditto. 

Pig. 4. On apricot decoction agar. 

5. Effect of temperature on the appearance of mycelial colonies 
on potato juice agar with 2 % sucrose. 

Top row, ^ Upper .urt.ee, Bottom row, Unto surface. 

„dl 7 2S " C ' 3 “" a 82>C - * 6 " C “ d *«■ <»*. ft. bl 

" “ “ f ni “ ,,al “'o™. « temperatures above 2, 

PP y reverts to the original albino salfcmf \ 
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Explanation of Plate XI, 


Difference in temperature effect of Ophiobolus Miyabeanus 
Fig. 1. and 2. On Saito’s onion soy agar. 

, . T< >P row, Parent. Bottom row, Saitant. 

: ; ; r Fig. 1. Left to right, 8°C, 16°C, 20°C, 24°C. 

Fig. 2. Left to right, 28°C, 30°C, 32°C, 36°C, 40°C 
Fig. 3. On potato juice agar with 2 % sucrose. 

Top row, Parent. Bottom row, Saitant. 

Left to right, 8°C, 16°C, 20°C, 24°C. 

Fig. 4. On potato juice agar with 2 % sucrose. 

Top row, Saitant. Bottom row, Parent. 

Left to right, 28° C, 30°C, 32°C. 34°f! wn 


and its saitant No. 1 
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I. Brachysporium Tomato . 

II. Helminthosporium Oryzae-microsporum n. sp. 

III. Brachysporium ovoideum. 

IV. Brachysporium senegalense. 
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Explanation of Plate XII, 


Saltation in the causal fungi of seedling blight of rice plant. (I) 

I. Brachysporium Tomato (Ell. et BaRTH.) HlROE et WATANABE. 

II. Helminthosporium Oryzae-microsporum Hiroe n. sp. (not reported) 
III Brachysporium ovoideum HlROE et WATANABE. 

IV- Brachysporium senegalense SpEGAZZINL 
Mg. 1. On Saito’s onion soy agar at 36° C. 

Big. 2. On apricot decoction agar at 88°G 
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Explanation of Plate 


Saltations in the causal 
agar with asparagine. 
Fig. 1. At 32° C. 

Fig. 2. At 36° C. 


fungi of seedling blight of rice plant. (II) On synthetic 


if?** W ° (ELL - 6t H IR0E et W ATANABE . 

unthosponum Oryzae-mkrosporum Hiroe n . sp. 
hyspcrium ovoideum Hiroe et W ATANABE . 
tysporium senegalense SpegazzIni. 
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Explanation of Plate XIV. 

Kg- 1 to 3. Saltation in Brachysporium Capsici Hjroe et Watanabe. 

Fig- 1. Pure Cultures on synthetic "mi. -pi 
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Explanation of Plate XV. 


All saltating type in 0/. 
Pig". 1. Demonstration of 
Plate culture, All 
Slant cultures, 
onion soy agar, 

P%. 2. Demonstration 
Plate culture, 

Slant cultures, 
onion soy agar 
Pig*. 3. Demonstration 

Plate culture, All 
Slant cultures, 
onion soy agar 
Pig. 4. Demonstration 
Plate culture, 

Slant cultures, a’bino 
onion soy agar, ] ‘ 
Pig. 5. Pure cultures of Brack 
agar showing 


bayashi 


on potato juice 
mycelial characters of subs 
but the first five of the top rc 
of saltation. (2) 

All saltating type on potato juice 
albino mycelial characters of subs. 

’ „ but the first three of the top r 
of saltation. (3 ) 

saltating type on potato juice 
a.bmo mycelial characters of subse 

•’ but the &st two of the top ro\ 
of saltation. (4) 

All saltating type on potato juice ; 
mycelial characters of subse. 
but the first two of the top rov 
- . lysporium Yamadaeanum Matsuu] 

Island type of modification. ” 
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(Plate XVI) 
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fit* $C jh M / Spectrum. 

I* Violet Ultra. 

II. Heat Resisting Clear Chemical Gl; 
HI- Signal Blue. 

IV. Violet No. 511. 

V. Red Purple Ultra. 

VI- Blue Purple Ultra No. 585. 

'II- 

HI- #MM8£. 


Explanation of Plate XVI. 


Effect of ultra-violet 
radiations on the rate 
Miyabeanus Ito et Rur 
a- Rontgen’s ray (n 

b. Control. 

c. Rontgen’s and ultra-violet 
d- Ultra - violet. 

Left row, Control. 

Right row, 

(Giving rise to 


iy and Rontgen’s ray radiations, am 
occurrence of island type of saltation 


rays ( decided effect ) 


Ultra - violet ray. 

grey aerial mycelium but no island type of saltation, 

’• Left, Control. 

- SpSum'tf'f lt kt T (N ° difference observed) 

I VioTet UiSr ° f U!tra ' Vi ° let 

m. Zl'mlT 8 C,ear ChemicaI Gla - 

IV. Violet No. 511 . 

V- Red Purple Ultra. 

VI Blue Purple Ultra No. 585. 

VII. Window Glass. 

VIII. Iron Arc. 
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(Plate XVII) 
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iv. 

V. mmima. 

® 2 m i. 

ii. 

hi. -svvmiaimiM. 

IV- SKili/in. 

Explanation of Plate XVII. 

E "“. <***"■ “ — «* “™« «» M. m OpHIMu, Miyabeanut 

Ito et Kuribayashi. (on Saito’s onion soy agar) 

Fig. 1. I. Control. 


II. 

Kalium bi- Chromate. 

III. 

2inc Sulphate. 

IV. 

Merchulic Chloride. 

V. 

Carbolic Acid. 

Fig. 2. I. 

Hydrofluoric Acid. 

II. 

Cupper Sulphate. 

III. 

Kalium Permanganate. 

IV. 

Boric Acid. 
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(Plate XVIII) 
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v - mmmt in. 
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Tfi3*3 •; 28° C 32° C 3<5°C 40°C. 

Explanation of Plate XVm. 

’ 1 ‘' L °““™“ •' saltation in A, M m 

chiam ' Tanaka, c™„ ftmgns black spot di«», of Jlp a«„ ^ , 

£>aito s onion soy agar. 

I- Control. 

II- Kalium bi- Chromate. 

HI. Zinc Sulphate. 

IV. Merehulic Chloride. 

V. Carbolic Acid. 

F»g. 2. Effect of temperature on mycelial growth of two new strains, derived fron 

eision m saltants of Ophiobolus Miyahemus, on apricot decoction agar. 

. Strain derived from saltant No. 7. 

II. Strain derived from saltant No. 14. 

Top row, l.ft to right, :2>C, 15*0, 20»C, 2fC 
Bottom row, loft ,» right, 2M, 82°C, are, 10’C. 
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Explanation of Plate 


Photomicrograph; 


Of conidiu of Ophiobolus Miyubeanus on various media 


^aito s onion soy agar. 

On synthetic media with asparagine. 

On apricot decoction agar. 

Conidia of reverted strain derived from albino saltant 
onion soy agar. 
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Explanation of Plate 








fSi’fJi $ltrl Hi ~ 5*>7jcjS 7 

* l ffl --r h W* # *n &AR0ftft*» D^g.-t: 5 . 

(imtaik 24° o 

® 2{| iEli'SflJSijRfrjjJl ://KX. 

2 ?s»ai/m^ 3 s f * «»* * m rn = #»* , „ * » m . < * 2 °c 

^ 'M y-ii'mM 3 Bll) 

Ms 3 m mmusmm®*®*- '^mm^mm. < / ^fea« * : * ) 

a. b. « ^ * »5is/ * / //./,; 7. *• yjjix. 

C ‘ ®J& / ft&fraift S’ 1881 4- y, ;'>:J|!;^ / *•-/,: V -,j; x. 

d - ^*«* *«»**> *•> 

Explanation of Plate XXI. 


Excretion of liquid from mycelia of Oj.hMs Miyaleanus Ito et Kuribayashi. 
Fig. 1. Liquid excreted from white mycelia on synthetic media with 


24° C. 


peptone at 


Fig. 2. Showing initial stage of pseudo - myceliolvs 


• myceliolyse. Liquid excreted on under 
surface of mycelia on potato juice agar with 2 li 
at 32° C. 


3% sucrose, after 3 days 


Fte.S. Demonstration of «ydo,, njC e!i,l cota, whore pseudo - myceliolyse 

has occurred. 

a- b. Showing strong oxydase reaction and strong pseudo - myceliolyse. 


c. Showing week oxydase reaction and 
<*. Showing no oxydase reaction and no pseudo - myceliolyse. 


week pseudo - myceliolyse. 
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Explanation of Plate XXII. 

Showing the process and relationship „f pseudo- myceliolyse and the occurrence of 
Island type of saltation” of Ophiobolus Miyabeanus, on potato juice agar with 2 % 


Fig. I. I and II. 2 day old cultures showing strong psetxlo - myceliolyse, S hours 
after the phenomenon appeared. 

Fig. 2. I and II. Same cultures after 4 hours and a half, showing typical pseudo- 
myceliolyse. 

F«r. 3. 3 day old «K™ ah..,„ s .»« vi^ „ yce „ a , covertng ^ ^ 

pseudo-myceliolyse appeared, md pseudo-myceliolyse develop!, , S anew to 
outer parts. 

F«. 4. 14 day old cdtuw, sl»wi„ e „„ y wM(e ^ „„ 

after pseudo-myceliolyse disappeared. 
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x 540 


Explanation of Plate XXIII. 

Fig. 1,2 and 3. Morphological change of aerial mycelia of < ¥ ,i<, bolus Miyuhean, „ at 
middle stage of pseudo - my celiolyse. 

Fig, 1. a,- Normal mycelia. 

e. Filiformed mycelia ( eelimembranc dissolved) 

Fig. 2, a. Normal mycelia. 

b. Shrinking mycelia. 

Fig. 3. a. Noma! mycelia. ■ . . 

b. Plasmolysing mycelia 

Fig. 4. Blackish mycelia of reverted strain of albino saltant No. 1, on Saito’s 
onion soy agar. ( x 640). 
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Explanation of Plate XXIV. 


Demonstration of the author’s metabo! 

rence of saltation. 

Fig. 1. 7 day old cultures at 
submerged for 4 day 
myceliolyse occurred. 

Fig. 2. 7 day old cultures 
submerged for 2 c 
myceliolyse occurred, 


occur- 


derived from inocula of Ophlobolus Miyabeanus 
liquid excreted by mycelia, where pseudo- 
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Explanation of 


Phenomena of mycelia of OpA; oW * 
i«g single nucleus of apical cell ( > 
•her cells. ( x 540 ) 

mg multinucleate mycelial cells. ( 

a. Showing single nucleus of m y < 

b. Initial stage of direct devision 
b. Showing single nucleus of apic 
c- Initial stae-e 


et Kukibayashi. 
numerous nuclei 
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